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[ABSTRACT] 
[OBJECT] 

To provide confounds with excellent interferon inductivity. 
[SOLUTION MEANS] 

A 1- (substituted aryl)alJqrl-lH-ii[iidazo[4,5-c]quinoline-4- 
amine derivative represented by general fonmila (I) : 




(I) 



wherein R* is a group C0R\ SO/JRV, NR"r", etc. , R* and R' are 
hydrogen atoms or allcyl groups; R* is a hydrogen atom, alkyl 
group, etc.; r' is a hydrogen atom or alkyl group; R* is a 
hydrogen atom, alkyl group, etc.;/ r' is a hydroxyl group, alkyl 
group or alkoxy group; r' and R* are hydrogen atoms or alkyl 
groups; R*' is a hydrogen atom, alkyl group, etc.; r" is a 
hydrogen atom, alkyl group, alkanesulfonyl group, etc.; m is 0-1, 
n is an integer of 1-3; X is an alkylene chain or the carbon 
chain represented by CH=CH; Y is a sulfur atom or the carbon 
chain represented by CH=CH; and the bonds shown by solid lines 
and dotted lines represent single bonds or double bonds, 
or a pharmacologically acceptable salt thereof. 
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1. A 1- (substituted aryl)alkyl-lH-imidazopyridine-4-amine 
derivative represented by the following general formula (I) : 



wherein is a group represented by C0R\ SO^'r', CONR*r\ nr"r" 
or C(r")=NOH, or a hydroxyl group or cyano group; and r" are 
the same or different and represent hydrogen atoms or lower 
alkyl groups; R* represents a hydrogen atom or a linear or 
branched alkyl group of 1-10 carbon atoms which may be 
substituted with one or more hydroxyl groups, lower alkoxy 
groups, cyclic alkyl groups or halogen atoms; R represents a 
hydrogen atom or lower alkyl group; R* represents a hydrogen atom, 
lower alkyl group, lower alkoxy group or halogen atom; r' 
represents a hydroxyl group, lower alkyl group or lower alkoxy 
group; R* and R* are the same or different and represent hydrogen 
atoms or lower alkyl groups; r" represents a hydrogen atom, 
lower alkyl group or benzyl group; r" represents a hydrogen atom, 
lower alkyl group, benzyl "^roup, lower alkanesulfonyl group, 
lower alkanoyl group, substituted or unsubstituted carbamoyl 
group, substituted or unsubstituted thiocarbamoyl group or- 
substituted or unsubstituted benzenesulfonyl group; r" 
represents a hydrogen atom or lower alkyl group; m represents an 
integer of 0-1, n represents an integer of 1-3; X represents an 
alkylene chain of 1-3 carbon atoms or the carbon chain 
represented by CH=CH; Y represents a sulfur atom or the carbon 
chain represented by CH=CH; and the bonds shown by solid lines 
and dotted lines are single bonds or double bonds, 
or a pharmacologically acceptable salt thereof. 

DETAILED DESCRIPTION OF THE INVENTION 
Technical Fipld nf hhp Tniront-^ .p^n 

The present invention relates to a novel 1- (substituted 




(I) 
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aryl)alkyl-lH-iinidazppyridine*4*ainine derivative r 
pharmacologically acceptable salt thereof, which induces 
biosynthesis of interferon and is useful as an antiviral agent 
or anticancer drug^ 
Prior Art. 

Conpounds with a lH-imidazopyridine-4 -amine skeleton have 
been disclosed, . such as the compounds with anti -viral action 
mentioned in Japanese Unexamined Patent Publication No. 60- 
123488, including l-isobutyl-lH-imidazo[4,5-c](iuinoline-4-amine 
(common name: imiqUimod) and l-(2-phenylGthyl)-lH-imidazo[4,5- 
c]quinoline-4-amine, but absolutely no lH-imidazopyridine-4- 
amine derivatives have hitherto been known having substituents 
with functional groups such as sulfamoyl, carbamoyl, amino, 
amido, sulfonamide, cyano, carboxyl, ureido, thioureido, 
hydroxyiminomethyl or hydroxyl groups on the aromatic ring of 
the primary arylalkyl group, such as according to the present 
invention. 

Problems to be Solved hv tbp Tn^rmtAnn 

The aforementioned imiquimod is known to have interferon 
biosynthesis-inducing action as described in Journal of 
Interferon Research, Vol.14, p. 81 (1994) and elsewhere, while 
compounds with similar action are also known, such as 2-amino-5- 
bromo-6-phenyl-4{3H)-pyrixBidinone (common name: bropirimine) 
[Journal of Medicinal Chemistry, , Vol. 23 , p. 237 (1980)1 and 2,7- 
bis[2-(diethylamino)ethoxy]-9H-fluoren-9-one (common name: 
tilorone) (The Merck Index, 12th Edition, 9581); however, as of 
the time of this writing it cannot be said that their activities 
are sufficient. 

It is an object of the present invention to provide novel 
confounds with excellent interferon inductivity which are useful 
for diseases caused by vinxses, such as rheumatoid arthritis, 
warts, hepatitis B, hepatitis C, etc. and for cancer and other 
neoplastic diseases. 
Means for flnlvi'Tii;^ hh^ Prn>^lfimf^ 

As a result of diligent research aimed at achieving the 
object described above, the present inventors have completed the 
present invention upon the finding that novel 1- (substituted 
aryl)alkyl-lH-imidazopyridine-'4 -amine derivatives having 
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'substituents with functional groups such as sulfamoyl. carbamoyl, 
amino, amido. sulfonamide, cyano, carboxyl, ureido, thioureido, 
hydroxyiminomethyl or hydroxyl groups on the aromatic ring of 
the primary arylalkyl group, and pharmacologically acceptable 
salts thereof, have excellent interferon inductivity. 

In other words, the present invention relates to 1- 
(substituted aryl)alkyl-lH-imidazopyridine-4-amine derivatives 
represented by the following general formula (IJ : 



Wherein r' is a group represented by COR', SO^'r*, conrV, nr"r" 
or C(r")=NOH, or a hydroxyl group or cyano group; R* and R* are 
the same or different and represent hydrogen atoms or lower 
alkyl groups; R* represents a hydrogen atom or a linear or 
branched alkyl group of 1-10 carbon atoms which may be 
substituted with one or more hydroxyl groups, lower alkoxy 
groups, cyclic alkyl groups or halogen atoms; r' represents a 
hydrogen atom or lower alkyl group; R* represents a hydrogen atom 
lower alkyl group, lower 'alkoxy group or halogen atom; r' 
represents a hydroxyl group, lower alkyl group or lower alkoxy 
group; R* and R* are the same or different and represent hydrogen 
atoms or lower alkyl groups; r" represents a hydrogen atom, 
lower alkyl group or benzyl group; r" represents a hydrogen atom, 
lower alkyl group, benzyl group, lower alkanesulfonyl group, 
lower alkanoyl group, substituted or unsubstituted carbamoyl 
group, substituted or unsubstituted thiocarbamoyl group or 
substituted or unsubstituted benzenesulfonyl group; r" 
represents a hydrogen atom or lower alkyl group; m represents an 
integer of 0-1, n represents an integer of 1-3; X represents an 
alkylene chain of 1-3 carbon atoms or the carbon chain 
represented by CH=CH; Y represents a sulfur atom or the carbon 
chain represented by CH=CH; and the bonds shown by solid lines 
and dotted lines are single bonds or double bonds, 
and pharmacologically acceptable salts thereof. 
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• [Preferred Mode of the Inventi nj 

As examples of lower alkyl groups represented by r«, r\ r», 
R . R\ R\ tf, r", r" or r" in general formula (i) above there ' 
may be mentioned methyl, ethyl, n-prppyl. isopropyl, n-butyl. 
isobutyl. sec-butyl, tert-butyl, etc., as exanples of linear or 
• branched alkyl groups of 1-10 carbon atoms represented by R* 
there may be mentioned methyl, ethyl, n-propyl, isopropyl, n- 
butyl, isobutyl. sec-butyl, tert-butyl, n-pentyl. Isopentyl, 
neopentyl. n-hexyl. n-heptyl. n-octyl. ri-nonyl, n-decyl, etc.. 
as examples of lower alkoxy groups which may be substituted on 
these alkyl groups there may be mentioned methoxy. ethoxy. n- 
propoxy, isopropo^QT. n-butoxy. isobutoxy, sec-butwqr. tert- 
butoxy, etc., as examples' of cyclic alkyl groups which may be 
substituted on these alkyl groups there may be mentioned 
cyclopropyl, cyclobutyl, cyclopentyl, cyclphexyl, cycloheptyi. 
etc., and as exasqples of halogen atoms which may be substituted 
on these alkyl groups there may be mentioned fluorine, chlorine, 
bromine and iodine. As examples of lower alkoj^ groups 
represented by R* and r' there may be mentioned methoxy, ethpjqr. 
n-propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert- 
butojcy, etc., and as exanples of halogen atoms represented by R* 
there may be mentioned fluorine, chlorine, bromine and iodine. 
As lower alkanesulfonyl groups represented by r" there may be 
mentioned methanesulfonyl. propa^esulfonyl, butanesulfonyl. etc., 
and as lower alkanoyl groups represented by r" there may be 
mentioned acetyl, propionyl, butyiyl, etc. As examples of 
substituents on the substituted or unsubstituted carbamoyl group, 
substituted or unsubstituted thiocarbamoyl group or substituted 
or unsubstituted benzenesulfonyl group represented by r" there 
may be mentioned lower alkyl groups, lower alkoxy groups, 
halogen atoms, etc. 

The compounds represented by general formula (I) above 
according to the invention may be converted to pharmacologically 
acceptable salts, and the bases may also be dissociated from the 
produced salts, depending on the need. 

As exanples of pharmacologically acceptable salts of the 
compounds represented by general formula (I) above according to 
the invention there may be mentioned acid addition salts, as 
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well as mineral acid .salts of hydrochloric acid, hydrobromic 
acid, hydroiodic acid, nitric acid, sulfuric acid, phosphoric 
acid, etc, and organic acid salts of acetic acid, maleic acid, 
fumaric acid, citric acid, oxalic acid, malic acid, 
methanesulfonic acid, p-toluenesulfonic acid, mandelic acid, 10- 
cair5)hor sulfonic acid, tartaric acid, etc. 

Optical isomers may be present for coinpounds with asymmetric 
carbons among the compounds represented by general formula (I) 
above according to the invention, and these optically active 
species and their mixtures are also enconpassed by the present 
invention. 

Also, the coxi5)punds represented by general formula (I) above 
according to the invention and their pharmacologically 
acceptable salts may exist in any desired crystalline form 
depending on the production conditions or they may exist as any 
desired hydrates, and these crystalline fonns and hydrates, as 
well as mixtures thereof, are also enconpassed by the present 
invention. 

As preferred modes of the 1- (substituted aryl) alkyl-lH- 
imidazopyridine-4-amine derivatives of the invention there may 
be mentioned the conpounds mentioned in the exainples provided 
below, as well as the following compounds and their 
pharmacologically acceptable salts, with the understanding that 
the invention is not limited to these. 

(1) l-[2-(4-(l-aminoethyt)phenyl]ethyl]"lH-imida20[4,5- 
c ] quinoline-4-amine 

(2) l-[2^[4-( 1 -aminoe thyl } phenyl ] ethyl ] - 2 -me thyl -IH- imidazo (4,5- 
c] quinoline-4-amine 

(3 ) 1- [2- [4- (l--aminoethyl)phenyl] ethyl] -2-ethyl-lH-imida2oI4, 5- 
c] quinoline-4-amine 

(4) l-[2-[4-( 1-aminoe thyl ) phenyl ] ethyl ] - 2 -n-propyl-lH- 
imidazo[4, 5-c]quinoline-4-amine 

(5) 1- [2- [4- (l-aminoethyl)phenyl ] ethyl] -2-n-butyl-lH- 
imidazo [4, 5 -c] quinoline-4 -amine 

(6) 1- [2- [4- Cl-aminoethyl) phenyl] ethyl ] -2-cyclopropylmethyl-lH- 
imidazo [4 , 5-c J quinoline-4-amine 

(7) 1- [2- [4- { 1-aminoethyl) phenyl] ethyl] -2 -ethpxymethyl-lH- 
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imidazo [4 , 5-c] quinoline->4-affline 

(8) l-[2-[4-{l-aminoethyl)phenyllethyl]-6,7,8,9-tetrahydro-lH- 
imidazo [4 , 5-c J quinoline-4-amine 

(9) 1- [2- [4- {l-aminoethyDphenyl] ethyl] -6, 7 , 8, 9-tetrahydro-2- 
xnethyl-lH-imidazo [4 , 5-c] quinoline-4 -amine 

(10) 1- [2-[4- (l-aminoethyl)phenyllethyl] -2-ethyl-6, 7,8,9- 
tetrahydro-lH-imidazo [4, 5-c] quinoline-4 -amine 

(11) 1- [2- [4- (1-aminoekhyl) phenyl] ethyl] 76,7, 8, 9-tetrahydro-2-n- 
propyl-lH-imidazo [4 , S-c] quinoline-4-amine 

(12) l-[2-[4-(l-aminoethyl)phenyl]ethyl]-2-n-biltyl-6,7,8,9- 
te trahydro-lH-imidazo [4 , 5-c] quinoline-4-amine 

(13 ) 1- [2- [4- (l-aiiiinoethyl)phenyl]ethyl] -2-cycloprpRylmethyl- 
6,7,8, 9-tetrahydro-lH-imidazo [4 , 5-c] quinoline-4-amine 

(14) l-[2-[4- ( l-aminoe thyl ) phenyl ] ethyl ] -2 -ethoxymethyl-6 , 7,8,9- 
tetrahydro-lH-imidazo [4, 5-c]quinoline-4~amine 

(15) 1- [2- [4- (1-aminoethyl) phenyl] ethyl] -1,6,7,8- 
tetrahydrocyclopentafb] imidazo [4, 5-d]pyridine-4-amine 

(16) l-t2-[4-(l-aminoethyl)phenyl]ethyl]-l,6,7,8-tetrahydro-2- 
methylcyclopenta [b] imidazo [4, 5-d]pyridine-4-amine 

(17) l-[2-[4-(l-aminoethyl)phenyl]ethyl]-2-ethyl-l, 6,7,8- 
te trahydrocyclopenta [b] imidazo [4 , 5-d] pyridine-4-amine 

(18) l-[2-[4-(l--aininoethyl)pheiiyl]ethyll-l,6,7,8-tetrahydro-2-n- 
propylcyclopentalb] imidazo [4, 5-dlpyridine-4 -amine 

(19) l-[2-t4-(l-aminoethyl)phenylJethyii-2-n-butyl-l,6,7,8- 
tetrahydrocyclopenta lb] imidaso [4 , 5-d] pyridine-4-amine 

(20) i-[2-(4 - (1-aminoethyl ) phenyl J ethyl ] -2 -cyclopropylmethyl- 
1 , e , 7 , 8- tetrahydrocyclopenta [b] imidazo [4 , 5-d] pyridine-4-amine 

(21) 1- (2- [4- (l-aminoethyDphenyl] ethyl] -2-ethoxymethyl-l, 6,7, 8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(22) l-C2-[4-(l-aminoethyl)phenyl]ethyl]-1.6,7,8,9,10- 
hexahydrocyclohepta[b] imidazo(4, 5-d]pyridine-4-amine 

(23 ) 1- [2- (4- (l-aminoethyl)phenyl) ethyl] -1,6,7,8,9, 10-hexahydro- 
2-methylcyclohepta[b] imidazo [4, 5-d]pyridine-4-amine 

(24 ) 1- [2- {4- (l-aminoethyl)phenyl] ethyl] -2-ethyl-l , 6 , 7 , 8, 9, 10- 
hexahydrocyclohepta [b] imidazo (4 , 5-d]pyridine-4-amine 
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(25) l-[2-t4- (l-aminoetlvl) phenyl ] ethyl ] -1 , 6, 7 , 8 , 9 . 10-hexahydro.- 
2 -n-propylcyclohep ta [b] imidaizo [4,5 -dj pyridine-4 -amine 

(26) l-[2-[4-(l-aniinoethyl)phenylIethyl]-2-n-butyl-l,6,7,8,9,10- 
hexahydrocyclohepta [b] inddazo [4 , 5-d]pyricLine-4-aiBine 

(27 ) 1- [2- [4- (l-aminoethyDphenyll ethyl] -2-cyclopropylinethyl- 
1,6,7,8.9, 10-hexahydrocyclohepta [b] inddazo [4 . 5-dJpyridine-4- 
amine 

(28 ) 1- [2- [4- (l-aminoethyl) phenyl] ethyl] ^2 -ethoxymethyl- 
1,6,7,8,9, 10-hexahydrocyclohepta [b] imidazo [4 , 5-dJpyridine-4- 
amine 

(29) N-[l-[4-[2-(4-aiiiino-lH-iinidazot4,5-clquinoline-l- 
yl) ethyl] phenyl] ethyl] acetamide 

(30) N- [1- [4- [2- (4-anino-2-in6thyl-lH-imidazo [4, 5-c]quinoline-l- 
yl ) ethyl ] phenyl ] ethyl ] acetamide 

(31) N-[l-(4-[2-(4 -amino-2 -ethyl -lH-imidazo'[ 4 , 5 -c ] quinoline-1- 
yl ) ethyl ] phenyl ] ethyl ] acetamide 

(32) N- [l-[4- [2- (4-amino-2-n-propyl-lH-imidazo[4, S-cJquinoline- 
l-yDethyllphenyllethyl] acetamide 

(33) N-[l-[4-[2-(4-amino-2-n-butyl-lH-imidazoC4,5-c]quinoline-l- 
yl) ethyl] phenyl] ethyl] acetamide 

(34) N-[l-[4-[2-(4-amino-2^-cyclopropylmethyl-lH-imidazo[4,5- 
c]quinoline-l-yl) ethyl J phenyl] ethyl] acetamide 

(35) N-[l-[4-[2-(4-amino^2-ethoxymethyl-lH-imidazo[4,5- 
c]quinoline-l-yl)ethyl]phenyl]ethyl] acetamide 

(36) N-[l-[4-I2-(4-amino-6,7,8,9-tetrahydro-lH-imidazo(4,5- 
c ] quinoline-l-yl ) ethyl ] phenyl ] ethyl ] acetamide 

(37) N-Il-[4-[2-(4-aiiiino-6,7,8,9-tetrahydro-2-metlvl-lH- 
imidazo [ 4 , 5 -c 1 quinoline-l-yl ) ethyl ] phenyl ] e thyl ] acetamide 

(38) N- [1- [4- (2- (4-amino-2-ethyl-6, 7 , 8 , 9-tetrahydro-lH- 
imidazoI4,5-c]quinoline-l-yl)ethyl]phenyl]ethyl] acetamide 

(39) N- [l-[4- [2- (4-amino-6, 7, 8, 9-tetrahydro-2-n-propyl-lH- 
imidazo[4.5-c]quinoline-l-yl)ethyl]phenyl]ethyl] acetamide 

(40) N- [1-14- (2- (4-aniino-2-n-butyl-6, 7 , 8 , 9-tetrahydro-lH- 
imidazo ( 4 , 5 -c] quinoline-l-yl ) ethyl ] phenyl ] ethyl ] acetamide 

(41) N-[l-[4-f2 - ( 4-amino-2 -cyclopropylme thyl -6,7,8,9- te traliydro- 
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lH-iniida20[4. 5-cIquinoline-l-yl)ethylJphenylJetlvlJ acetaaide 

(42) N- [1- [4- [2- {4-amino-2-ethoxyniethyl-6, 7, 8, 9-tetrahydro-lH- 
inidazo r 4 , 5-cl quinoline-l-yl ) et^l Jphenyl ) etbyl] acetamide 

(43) N-[l-t4-[2-(4-amino-l,6,7,8-tetrahydrocyclqpentatb] 
iniidazo[4.5-d]Ryridin-l-yl)ethyl]phenyllethyl] acetamide 

(44) N- [1- [4- [2- (4-ainino-l, 6, 7, 8-tetrahydro-2- 
methylcyclppenta [b] iinidazo [4, 5-d]pyridin-l-yl) 
ethyl]phenyl]etlvl] acetamide 

(45) N-[l-[4--[2-(4-ainino-2-ethyl-l, 6,7,8- 
tetrahydrocyclopenta [bj imidazo [4 , 5-d]pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(46) N- [1- [4- [2- (4-ainino-l, 6,1, 8 -tetrahydro-2 -ri- 
propylcyclopenta [b] imidazo [4, 5-d]pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(47) N-[l-[4-[2-{4-amino-2-n-butyl-l,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridin-l-yl) 
ethyl J phenyl] ethyl] acetamide 

(48) N-[l-[4-[2-(4-amino-2-cyclopropylmethyl-l, 6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5-d]pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(49) N-[l-(4-[2-(4-amino-2-etho3cymethyl-l, 6,7,8- 
tetrahydrocyclopenta [b] imidazo [4 , 5rd] pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide ' 

(50) N-[l-[4-[2- ( 4-amino-l ,6,7,8,9, 10-hexahydrocyclohep ta 
[b] imidazo [ 4 , 5 «d] pyridin-l-yl ) ethyl ] phenyl ] ethyl ] acetamide 

(51) N-[l-[4-[2-(4-amino-l,6,7,8,9,10-hexahydro-2- 
methylcyclohepta [b] imidazo (4, 5 -d] pyridin-l-yl ) 
ethyl] phenyl] ethyl] acetamide 

(52) N-[l-[4-[2-(4-amino-2-ethyl-l,6,7,8,9,10- . 
hexahydrocyclohepta [b] imidazo [4, 5 -d] pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(53 ) N- [1- [4- [2- (4-amino-l, 6,7,8,9, lO-hexahydro-2-n- 
propylcyclohepta [b] imidazo [4 , 5-d] pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(54) N-[l-[4-[2-(4-amino-2-n-butyl-l,6,7,8,9,10- 
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•hexahydrocyclohepta [b] imidazo [4. 5-d]pyridin-l-yl) 
ethyl] phenyl J ethyl J acetamide 

(55) N-[l- [4- [2- (4-ainino-2-cyclopropylmethyl-l, 6, 7, 8, 9, 10- 
hexahydrocyclohepta lb] Imidazo [4 , 5-d]pyridin-l- 

yl) ethyl] phenylj ethyl] acetamide 

(56) N-Il-t4-[2-(4-amino-2-ethoxymethyl-l,6,7,8,9,10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d] pyridin-l-yl) 
ethyl] phenyl] ethyl] acetamide 

(57) 1- [2- [4- (aminomethyl) phenyl] ethyl] -iH-imidazo [4 , 5- 
c ] quinollne-4 -amine 

(58) 1- [2- [4- (aminomethyl) phenyl] ethyl] -2-methyl-lH-imidazo [4,5- 
c ] guinoline-4-euiiine 

(59) l-[2-[4- (aminomethyl ) phenyl J ethyl ] -2 -e thyl -iH-imidazo [4,5- 
c] quinoline-4-amine 

(60) 1- [2- [4- (aminomethyl) phenyl] ethyl] -2-n-propyl-lH- 
imidazo [4, 5-c] quinoline-4-amine 

(61) 1- [2- [4- (aminomethyl) phenyl] ethyl] -2-n-butyl-lH- 
imidazo [4, 5-c]quinoline-4-amine 

(62 ) 1- [2- [4- (aminomethyDphenylJethyl] -2-cyclopropylmetl:vl-lH- 
imidazo[4, 5-c]quinoline-4-amine 

(63 ) 1- [2- [4- (aminoinethylJphenyl]ethyl] -2-ethoxymethyl-lH- 
imidazo (4, 5-c]quinoline-4-ainine 

(64) 1- [2- [4- (aminomethyDphenylJethyl] -6, 7, 8, 9-tetrahydro- IH- 
imidazo [4,5-c]quinol ine- 4 -amine 

(65) 1- [2- [4- (aminomethyl) phenyl] ethyl] -6 , 7 , 8, 9-tetrahydro-2- 
me thyl-lH-imidazo (4 , 5-c] quinoline-4-amine 

(66) 1- [2- [4- (aminomethyl) phenyl] ethyl] -2 -ethyl-6, 7,8,9- 
tetrahydro-lH-imidazo [4 , 5-c ] guinoline-4-amine 

(67 ) 1- [2- [4- (aminomethyl)phenyl] ethyl] -6, 7 , 8, 9-1:etrahydro-2-n- 
propyl-lH-imidazo [4, 5-c] quinoline-4 -amine 

(68) 1- [2- (4- (aminomethyDphenylJethyl] -2 -n-butyl- 6, 7, 8, 9- 
tetrahydro-lH-imidazo [4 , 5-c ] guinoline-4-amine 

(69) l-[2-[4- (aminomethyl ) phenyl ] ethyl ] -2 -cyclopropylme thyl- 
6, 7 , 8 , 9-tetrahydro- IH-imidazo (4 , 5-c] quinoline-4 -amine 

(70) 1- [2- [4- (aminomethyDphenylJethyl] -2-ethoxymethyl-6, 7, 8, 9- 
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tetrahydro-lH-imidazo [4 , 5-c] quinoline-4-ainine 

(71) l-[2-[4-(aininometlQrl)phenyllethyll-l, 6,7,8- 
tetrahydrocyclppenta [bj imidazo [4, 5-d]pyridine-4-ainlne 

(72) l-(2-t4-(aininoinethyl)phenyl]ethylI-l,6,7,B-tetrahydro-27 
methylcyclopenta [b] Imidazo t4 , S-d] pyridine-4-ainine 

(73) 1- [2- [4- (aminometlarl)phenyl]ethylI -2-ethyl-l, 6,7,8- 
tetrahydrocyclopenta [bJ imidazo [4 , 5-d]pyridine-4-aiiiine 

(74) 1- [2- [4- (aminomethyDphenylJethyl] -1, 6,7, 8-tetrahydro-2-r 
propylcyclopenta [b] imidazo [4 , 5-d] pyridine-4-amine 

(75) 1- [2- [4- (aminomethyDphenyl] ethyl] -2-n-butyl-l, 6,7,8- 
tetrahydrocyclopenta[b] imidazo [4, 5-dJpyridine-4-amine 

(76) l-[2-[4-(aminomethyl)phenyl]ethyl]-2-cyclopropylmethyl- 
1,6,7, 8- tetrahydrotyclopenta [b] imidazo ( 4 , 5-d] pyridine-4 -amine 

(77) l-[2-[4-(aminomethyl)phenyl]ethyl]-2-ethoxymethyl-l,6,7,.8 
tetrahydrocyclopenta (b] imidazo [4, 5-d]pyridine-4-amine 

(78) l-[2-[4-(aminomethyl)phenyl]ethyl]-l,6,7,8,9,10- 
hexahydrocyclohepta (bJ imidazo [4, 5-d]pyridine-4--amine 

(79) 1- [2- [4- (aminomethyDphenyl] ethyl] -1,6,7,8/9, 10-hexahydro 
2-methylcyclohepta [b] imidazo [4, 5-d]pyridine-4-amine 

(80) l-[2-[4-(aminomethyl)phenyl]etlQrl]-2-ethyl-l,6,7,8,9,10- 
hexahydrocyclohepta- [b] imidazo [4 , 5-d]pyridine-4-amine 

(81) 1- [2-14- ( aminomethyDphenyl J ethyl] -1, 6,7, 8, 9, 10-hexahydro- 
2 -n-propylcyclohepta [b] imidazo [4 ,'5-d]pyridine-4-amine 

(82) l-[2-[4-(aminomethyDphenyi]ethyl]-2-n-butyl-l,6,7,8,9,10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(83 ) 1- [2- [4- (aminomethyl) phenyl] ethyl] -2-cyclopropylmethyl- 

D6,7,8,9,10-hexahydrocyclohepta[b] imidazo [4, 5-d]pyridine-4- - 
amine 

(84) 1- [2- [4- (aminomethyl ) phenyl] ethyl] -2-ethoxymethyl- 

D 6/7, 8, 9, 10-hexahydrocyclohepta[b] imidazo [4, 5-d]pyridine-4- 
amine 

(85) 1- [2- (4-aminophenyl) ethyl] -IH-imidazo [4 , 5-c] quinoline-4- 
amine 

(86) 1- [2- (4-aminophenyl) ethyl] -2-methyl-lH-imidazo [4,5- 
c] quinoline-4-amine 
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(87) 1- [2- (4-aininpplienyl) ethyl] -2-ethyl-lH-iiiiida2o [4,5- 
c] quinollne-4 -amine 

(88) 1 - [ 2 - ( 4-aininophenyl ) ethyl ] -2 -n-propyl-lH-imidazo [4,5- 
c] quinoline-4 -amine 

( 89 ) 1- [2 - (4-aminophenyl ) ethyl] -2-n-butyl-lH-imidazo [4,5- 
c] quinoline-4 -amine 

(90) 1- [2- (4-aminophenyl) ethyl] -2-cyclopropylmethyl-lH- 
imidazo [4 , 5-c] quinoline-4-amine 

( 91 ) 1- [2- (4-aminophenyl) ethyl] -2-ethoxymethyl-lH-imida2o [4 , 5- 
c ] guinoline-4-amine 

(92) 1 - [ 2 - ( 4 -aminophenyl ) ethyl ] - 6 , 7 , 8 , 9 - te trahydro-lH- 
imidazo [4 , 5-c] quinoline-4-amine 

( 93 ) 1- [2- (4-aminophenyl) ethyl] -6r 7 ,8, 9-tetrahydro-2-methyl-lH- 
imidazo [4r 5-c]quinoline-4-amine 

(94) 1-^ [2- (4-aminophenyl) ethyl] -2-ethyl-6, 7*, 8, 9-tetrahydro-lH- 
imidazo [4, 5-c]quinoline-4-amine 

(95) 1- [ 2 - (4-aminophenyl ) ethyl ] -6 , 7 , 8 , 9-t€trahydro-2-n-propyl- 
iH-imidazo [4 , 5-c] quinoline-4 -amine 

(9 6) 1- [2- (4-aminophenyl) ethyl] -2-n-butyl-6, 7, 8, 9-tetrahydro-lH- 
imidazo [4, 5-c]quinoline-4-amine 

(97) 1 - [ 2 - ( 4 -amiriophenyl ) e thy 1 ] - 2 -cycl opropy Ime thyl -6,7,8,9- 
tetrahydro-lH-imidazo [4, 5-c]quin61ine-4-ainine 

(98) 1- [2- (4-aminophenyl)..ethyl] -i-ethoxymethyl-e, 7, 8,9- 
tetrahydro-lH-imidazo (4 , 5-c] quinoline-4-ainine 

(99) 1- [2- (4-aininophenyl) ethyl] -1,6,7,8- 
tetrahydrocyclopenta(b] imidazo [4, 5-d]pyridine-4-amine 

(100) 1- [2- (4-aininophenyl) ethyl] -1, 6,7, 8-tetrahydro-2- 
methylcyclopenta [b] iniidazo [4 , 5-d]pyridine-4 -amine 

(101) l-[2-(4-aniinophenyl)ethyl]-2-ethyl-l, 6,7,8- 
tetrahydrocyclopenta [b] imidazo (4 , 5-d]pyridine-4-amine 

(102) 1- [2- (4-aminophenyl) ethyl] -1,6,7, 8-tetrahydro-2-n- 
propylcyclopenta [b] imidazo [4, 5-d]pyridine-4-amine 

(103 ) 1- [2- (4-aminophenyl) ethyl] -2-n-butyl-l, 6,7,8- 
tetrahydrocyclopenta [b] imidazo [4, 5-d]pyridine-4-amine 

(104) 1- [2- (4-aminophenyl)etlQrl] -2-cyclopropylmetlvl-l, 6,7,8- 



m 



tetrahydrocyclopenta [b] imidazo r4 , 5-d]pyridine-4-ainine 

(105) l-[2-(4-aininophenyl)ethyll-2-ethoxymethyl-l,6,7,8- 
tetrahydrocyclopenta [b] imidazo [4, S-d]pyridine-4-amine 

(106) l-[2-(4-aminophenyl)ethylJ-l,6r7,8,9,10- 
hexahydrocyclohepta [b] imidazo [4 , S-d]pyridine-4-amine 

(107) l-[2-(4-aminophenyl)Gt±yl]-l,6,7,8.9,10-hexahydro-2- 
methylcyclohepta[b] imidazo [4, 5-d]pyridine-4-amine 

(108 ) 1- [2- (4-aminophenyl) ethyl] -2-ethyl-l , 6 , 7 , 8 , S , 10- 
hexahydrocyclohepta [bj imidazo [4, 5 -d] pyridine -4 -amine 

(109 ) 1- [2- (4-aminophenyl) ethyl] -1 ,6,7,8,9, lO-hexahydro-2-n- 
propylcyclohepta [bl imidazo [4 , 5-d] pyridine-4 -amine 

(110) l-[2- (4-aminophenyl) ethyl] -2-n-butyl-l, 6, 7, 8, 9,10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d]pyridine-4-amine 

(111) 1- [2- (4-aminophenyl) ethyl] -2-cyclopropylmethyl- 
1,6,7,8,9, 10-hexahydrocyclohepta[b] imidazo [4 , 5-d]pyridine-4- 
amine 

( 112 ) 1- [ 2- (4-aminophenyl ) ethyl] -2-ethoxymethyl-l ,6,7,8,9, 10- 
hexahydrocyclohepta [b] imidazo [4 , 5-d] pyr idine-4-amine 

(113 ) N- [4- [2- (4-amino-lH-imidazo [4 , 5-c] quinoline-lr- 
yDethyllphenylJ acetamide 

(114) N-(4-t2-(4-amino-2-metlyl-lH-imidazo[4,5-clquinoline-l- 
yl) ethyl] phenyl] acetamide . 

(115) N- [4- [2- (4-amino-2-ethyl-lrf-imidazo (4 , 5-c]quinoline-l- 
yl) ethyl] phenyl] acetamide 

(116) N- [4- [2- (4-amino-2-n-propyl-lH-imidazo [4, 5-clquinoline-l- 
yl) ethyl]phenyl] acetamide 

(117) N-[4-[2-(4-amino-2-n-butyl-lH-imidazo[4,5-c]quinoline-l- 
yl) ethyl] phenyl] acetamide 

(118) N- [4- [2- (4-amino-2-cyclopropylmethyl-lH-imidazo[4, 5- 
c]guinoline-l-yl)ethyl]phenyl] acetamide 

(119) N- [4- [2- (4-amino-2-ethoxymethyl-lH-imidazo [4, 5- 
c]quinoline-l-yl)ethyl]phenyl] acetamide 

(120) N- 14- [2- (4-amino-6,7, 8, 9-tetrahydro-lH-imidazo[4, 5- 
c]quinoline-l-yl) ethyl] phenyl] acetamide 

(121) N-[4-[2-(4-amino-6,7,8,9-tetrahydro-lH imidazo[4,5- 



c]qulnoline-l-yl)et±yl]phenyl] acetamide 

(122) N- [4- [2- (4-amino-2-ethyl-6,7 , 8, 9-tetralQrdro-lH- 
imidazo(4, 5-c]quinoline-l-yl)ethyl]phenyll acetamide 

(123) N- [4- [2- (4-ainino'6, 7, 8, 9-tetrahydro-2-n-prppyl-lH- 
imida2o[4,5-c]quinoline-l-yl)ethyl]phe^yl] acetamide 

(124) N- 14- 12- (4-amino-2-n-butyl-6, 7, 8, 9-tetrahydro-lH- 
imidazo 1 4 , 5 -c ] quinoline-l-yl ) ethyl ] phenyl J acetamide 

(125) N- [4- [2- (4-amino-2-cyclopropylmethirl-6, 7, 8, 9-tetrahydro- 
IH-imidazo [4, 5-c] quinoline-l-yl) ethyl Iphenyl] acetamide 

(126) N- [4- [2- (4-amino-2-ethoxymethyl-6, 7, 8, 9-tetrahydro-lH- 
imidazo[4, 5 -c]quinoline-l-yl) ethyl] phenyl] acetamide 

(127) N- [4- [2- (4-amino-l, 6,7, 8-tetrahydrocyclopenta 
[b] iraidazo [4 , 5 -d]pyridin-l-yl) ethyl] phenyl ] acetamide 

(128) N~ [4- [2 - (4-amino-l, 6,7, 8-tetrahydro-2-methylcyclopenta 
[b] imidazo [4, 5 -d]pyridin-l-yl) ethyl] phenyl] acetamide 

(129) N- [4- [2-(4-amino-2-ethyl-l, 6,7,8-tetrahydrocyclopenta 
[b] imidazo [ 4 , 5-d] pyridin-l-yl ) ethyl ] phenyl ] acetamide 

(130) N- [4- [2- (4-amino-l, 6,7, 8-tetrahydro-2-n-propylcyclopenta 
[b] imidazo [4, 5-d]pyridin-l-yl)ethyl]phenyl] acetamide 

(131) N- [4- [2- (4-amino-2-n-butyl-l, 6, 7 , 8-tetrahydro-2- 
cyclopenta[b] imidazo [4, 5-d]pyridin-l-yl) ethyl] phenyl] acetamide 

(132) N- [4 - [2 - (4-amino-2-cyclopropylmethyl--l, 6,7, 8- 
te trahydrocyclopenta [b] imidazo [ 4 ,%-d] pyridin-l-yl ) ethyl ] phenyl ] 
acetamide 

(133) N-[4-[2-(4-amino-2-ethoxymethyl-l, 6,7,8- 

tetrahydrocyclopenta[b] imidazo[4, 5-d] pyridin-l-yl) ethyl] phenyl] 
acetamide 

(134) N- [4- [2- (4-amino-l, 6, 7, 8, 9, 10-hexahydrocyclohepta 
[b] imidazo [ 4 , 5-d] pyridin-l-yl ) ethyl ] phenyl ] acetamide 

(135) N- [4- [2- (4-amino-l, 6, 7,8,9, lO-hexahydro-2- 
methylcyclohepta [b] imidazo [4 , 5-d] pyridin-l-yl ) ethyl ] phenyl ] 
acetamide 

(136) N-[4-[2-(4-amino-2-ethyl-l, 6, 7, 8, 9, 10- 
hexahydrocyclohepta [b] imidazo [ 4 , 5 -d] pyridin-l-yl ) ethyl ] phenyl ] 
acetamide 



<137 ) N- [4-12- (4-aittino-l ,6,7,8,9, lO-hexahydro-2-n- 
propylcyclohepta [b] imidazo [4 , 5-d]pyridin-l-yl) etl^l Iphenyl] 
acetaznide 

(138) N-[4-[2-(4-anilno-2-n-butyl-l,6,7,8,9,10- 
hexahydrocyclohepta [bl imidazo [4 , 5-d Jpyridin-l-yl ) etlyl ] phenyl 1 

* acetamide 

(139) N-[4-[2-(4-amino-2-cyclopropyljnethyl-.l,6,7,8/9,10- 
hexahydrocyclohepta [b J imidazo [4 , 5-d] pyri^in-l-yl ) ethyl ] phenyl J 
acetamide 

(140) N-(4-[2-(4-amino-2-ethoxymethyl-l,6,7.8,9,10- 
hexahydrocyclohepta [b] imidazo [ 4 , 5 -d] pyridin-l-yl ) ethyl J phenyl ] 

acetamide 

(141) l-[2-[4 - (methylalnino) phenyl] ethyl] -iH-imidazo [4 , 5- 
c] quinoline-4 -amine 

(142) 2-methyl-l- [2- [4- (methylamino) phenyl] ethyl] -IH- 
imidazo (4 , 5-c] quinoline-4-amine 

(143 ) 2-ethyl-l- [2 - [4 - (methylamino) phenyl] ethyl] -IH- imidazo [4, 5- 
c] guinoline-4-amine 

(144) [2- [4- (methylamino) phenyl] ethyl] -2 -n-propyl-lH- 
imidazo [4 , 5 -c] quinoline-4 -amine 

(145) 2-n-butyl-l- [2- [4- (me thylamino) phenyl] ethyl] -IH- 
imidazo [4 , 5-c] quinoline-4-amine 

(146) 2-cyclopropylmethyl-l- [2- [4- (methylamino) phenyl] ethyl] -IH- 
imidazo [4, 5-c] quinoline-4 -amine 

(147 ) 2-ethoxyinethyl-l- [2- [4- (methylamino) phenyl] ethylj -IH- 
imidazo [4 , 5-c] quinoline-4-amine 

(148) 6,7 , 8, 9-tetrahydro-l- [2- [4- (methylamino ) phenyl] ethyl ] -IH- 
imidazo [4, 5-c] quinoline-4-amine 

(149) 6,7,8,9-tetrahydro-2-methyl-l-(2-[4-(methylamino) 
phenyl J ethyl] -IH-imidazo [4, 5-c] quinoline-4 -amine 

(150) 2-ethyl-6,7,8,9-tetrahydro-l-[2- [4- (methylamino) 
phenyl ] ethyl ] -IH-imidazo [4 , 5-c] quinoline-4-amine 

(151) 6, 7, 8, 9-tetrahydro-l- [2- [4- (methylamino) phenyl] ethyl] -2 -n- 
propyl-lH-imidazo [4 , 5-c] quinoline-4 -amine 

(152) 2-n-butyl-6,7,8,9-tetrahydro-l-[2-[4-(methylamino) 
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phenyl ] ethyl ] -IH-ixnidazo [4 , 5-c ] quinollne-4-aniine 

(153) 2-cyclQpropylniethyl-6,7,8.9-tetrahydro-l-[2-(4- 
(methylamino) phenyl J ethyl ] -iH-imidazo [4 , 5-cl quinollne-4-ainine 

(154) 2-etho:qTnethyl-6,7,8,9-tetrahydro-l-t2-t4- 
(methylainino)phenyl J ethyl] -IH-inddazo [4, 5-c] quinoline-4 -amine 

(155 ) 1,6,7, B-tetrah/dro-l- [2- [4- (methylamino) phenyl ] 
ethyl] cyclppenta lb] imidazo [4, 5-d]pyridine-4-aniine 

(156) 1, 6, 7 , 8-tetrahydro-2-iBethyl-l- [2- [4- (methylamino) 
phenyl] ethyl] cyclopenta [b] imidazo [4 , 5-d]pyridlne-4-amine 

(157) 2-ethyl-l,6,7,8-tetrahydro-l-[2-[4-(methylamino) 
phenyl] ethyl] cyclopenta [bj imidazo [4 , 5-dJpyridine-4-amine 

(158) l,6,7,8-tetrahydro-l-[2-[4-(methylamino)phenyl] etlvl]-2- 
n-propylcyclopenta [b] imidazo [4 , 5-d]pyridine-4-amine 

(159) 2-n-butyl-l, 6,7, 8-tetrahydro-l- [2- [4- (methylamino) 
phenyl ] ethyl 1 cyclopenta [b] imidazo [ 4 , 5 -d] pyridine-4 -amine 

(160) 2-cyclopropylmethyl-l, 6, 7, 8-tetrahydro-l- [2- [4- 
(methylamino) phenyl] ethyl] cyclopenta [b] imidazo [4, 5-dlpyridine-4- 
amine 

(161) 2-ethoxymethyl-l, 6,7, 8-tetrahydro-l- [2- [4- (methylamino) 
phenyl ] ethyl ] cyclopenta [b] imidazo [ 4 , 5-d] pyridine-4 -amine 

(162) l,6,7,8,9,10-hexahydro-l-[2-t4-(methylamino) 
phenyl] ethyl] cyclohepta [b] imidazo [4 , 5-d]pyridine-4-amine 

(163) 1, 6,7, 8, 9, lO-hexahydro-2-methyl-l- [2- [4- (methylamino) 
phenyl ] ethyl] cyclohepta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(164) 2-ethyl-l, 6, 7 ,8,9, 10-hexahydro-l- [2- [4- (methylamino) 
phenyl ] ethyl] cyclohepta [b] imidazo [4 , 5-d] pyridine- 4 -amine 

(165) 1,6,7,8,9, 10-hexahydro-l- [2 - [ 4 - (methylamino ) phenyl ] 
ethyl] -2 -n-propyl cyclohepta [b] imidazo [4, 5-d]pyridine-4-amine 

(166) 2-n-butyl-l, 6,7, 8, 9, 10-hexahydro-l- [2- [4- (methylamino) 
phenyl ] ethyl ] cyclohepta [b] imidazo [4 , 5-d] pyridine-4 -amine 

(167 ) 2-cyclopropylmethyl-l ,6,7,8,9, 10-hexahydro-l- [2- [4- 

(methylamino) phenyl] ethyl] cyclohepta [b] imidazo [4, 5-d]pyridine-4- 
amine 

(168 ) 2-ethoxymethyl-l, 6,7,8,9, 10-hexahydro-l- [2 - [4 -methylamino) 
phenyl] ethyl] cyclohepta [b] imidazo [4, 5-d]pyridine-4-amine 
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The novel 1- (substituted ajYl)allQrl-lH-iinidazopyridine-4- 
amine derivatives represented by general fonmila (1) above 
according to the invention may be produced by any of various 
different processes. As the first form of a production process 
for the invention there may be mentioned the following 
production process which follows the method disclosed in 
Japanese Unexainined Patent Publication No. 3-206078, which 
production process allows synthesis of coii5)Ounds of general 
formula (I) wherein is a group represented by SO^V,- CONrV 
or NR"r" or a hydroxyl group and r' is a hydrogen atom, of which 
r" is a lower alkyl group or benzyl group and r" is a lower 
alkyl group, benzyl group, lower alkanesulfonyl group, lower 
alkanoyl group or a substituted or unsubstituted benzenesulfonyl 
group. 



(ID . ("0 (W . 




(I) 
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I 

wherein r'' is a group represented by SO^V, conrV or NR" r"' or 
a hydroxyl group, when r"' is a hydrogen atom r"' is a lower 
alkanesulfonyl group, lower alkanoyl group, lower alJcyl group or 
a substituted or unsubstituted benzenesulfonyl group, when r"* is 
a lower alkyl group or benzyl group R^"' is a lower alkyl group, 
benzyl group, lower alkanesulfonyl group, lower alkanoyl group 
or a substituted or xinsubstituted benzenesulfonyl group, and r', 
R , R , R , R , R , m, n, X, Y and the bonds represented by dotted 
and solid lines are as defined above. 

Compounds represented by general formulas (II) and (III) as 
starting materials in the production process for the invention 
are known compounds or commercially available compounds, and 
their production processes are disclosed in Journal of Medicinal 
Chemistry, Vol.18, p. 726 (1975) and elsewhere. 

Specifically, in Step 1 a compound represented by general 
formula (II) may be reacted in the presence* or in the absence of 
a solvent such as acetic acid, using a nitrating agent such as 
fuming nitric acid at from 0°C to the reflux temperature of the 
solvent, to obtain a coinpound of general formula (III) . 

In Step 2, the compound of general formula (III) may be 
reacted in the presence or in the absence of an inert solvent 
such as N,N-dimethylformamide or methylene chloride using a 
chlorinating agent, for example phosphorus oxychloride, thionyl 
chloride, phosgene, oxalyl chloride or phosphorus pentachloride 
at from 0°C to the reflux" temperature of the solvent, to obtain a 
coinpound of general formula (IV) . 

In Step 3, an amine represented by the following general 
formula (IX) 




(IX) 



wherein R^*, r\ r\ m, n and Y are as defined above, 
production processes for which are disclosed in Japanese 
Unexamined Patent Publication No. 2-6461, No. 62-116575, No. 59- 
48447 and No. 52-85137 and Journal of Medicinal Chemistry, 
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Vol.20, p. 1212 (1977), etc., may be reacted with a co2i?)ound of 
general formula (IV} in an inert solvent such as N,N- 
dimethylformamide or methylene chloride in the presence or in 
the absence of a base such as triethylamine or potassium 
carbonate at from -10°C to the reflux tenperature of the solvent, 
to obtain a conqpound of general formula (V) . 

In Step 4, the nitre group of the confound of general 
formula (V) may be reduced by an appropriate reduction method, 
for example a catalytic reduction method 'using a catalyst such 
as platinum, Raney nickel, palladium carbon, etc., a reduction 
method using nickel chloride and sodium borohydride or a 
reduction method using iron powder and hydrochloric acid, to 
obtain a conpouhd of general formula (VI) . 

In Step 5, the conpoimd of general formula (VI) may be 
reacted with a triall^l orthoester represented by the following 
general formula (X) 

R*C(OR), (X) 
wherein R represents a lower alkyl group and R^ is as defined 
above, in the presence or in the absence of an acid catalyst 
such as hydrochloric acid or sulfuric acid and in the presence 
or in the absence of an inert solvent such as N,N- 
dimethylformamide or methylene chloride at from O'C to 200*C, to 
obtain a compound of general formula (VII) (provided that when 
R*' of general formula (VI) is a SOjm^ group, R^' represents a 
group SO^=C(OR)R* due to the reaction conditions). However, 
depending on the con^jound, the reaction sometimes proceeds more 
slowly from the reaction intermediate between general formula 
(VI) and general formula (VII) which is represented by the 
following general formula (XI) 




(XI) 



wherein R, R*', r', r\ r\ r*, m, n, X and Y are as defined above, 
and in such cases the resulting intermediate (XI) may be reacted 
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•in the presence or in the absence of an acid catalyst such as p- 
toluenesulfonic acid and in the presence or in the absence of an 
inert solvent such as N^N-dimethylformamide, acetonitrile or 
toluene at from 0*C to 200«C to obtain a compound of general 
formula (VII) . 

As an alternative method, the compound of general formula 
(VT) may be reacted with a conpound represented by the following 
general formula (XII) 

R*COZ (XII) 
where Z is a chlorine atom or bromine atom, and R* is as defined 
above, in the presence or in the absence of an acid catalyst 
such as p-toluenesul£onic acid and in the presence or in the 
absence of an inert solvent such as N,N-dimethylformamide, 
acetonitrile or toluene at from 0**C to 200*^0 to obtain a con5)ound 
of general formula (VII } (provided that wh^n R^' of general 
formula (VI) is a hydroxyl group, R^* represents a group OCOR*) . 

As another alternative method, the conpound of general 
formula (VI) may be reacted with a compound represented by the 
following general formula (XIII) 

R'cOOH (XIII) 
wherein R is as defined above, in the presence or in the absence 
of an acid catalyst such as hydrochloric acid or sulfuric acid 
and in the presence or iirthe absence of an inert solvent such 
as N,N-dimethylformamide or methylene chloride at from 0"C to 
200°C to obtain a compound of the following general formula (XIV) 

(XIV) 



N OH 



wherein R*' represents a group OGOR* when R*' of general formula 
(VI) is a hydro3cyl group, and in all other cases R*', r', r', r*, 
R , m, n, X and Y are as defined above, after which this confound 
may be treated with a chlorinating agent to obtain a compound of 
general formula (VII) . For the chlorinating reaction, when R* of 
the conpound of general formula (XIV) is a hydrogen atom or a 
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linear or branched alkyl group sixbstltuted with a lower alkoxy 
group, halogen atom or cyclic allcyl group, the congjound of 
general formula (XIV) may be reacted directly with the 
chlorinating agent, and when of the conqpound of general 
fonmila (XIV) is a linear or branched alkyl group with one or 
more hydroxyl groups, it may be reacted with the chlorinating 
agent after protecting the hydroxyl group (s) with a protecting 
.group such as acetyl (in which case R* represents a linear or 
branched alkyl group having one or more hydroxyl groups 
protected with a protecting group such as acetyl) • 

For the chlorinating reaction, a suitable chlorinating agent, 
for example phosphorus oxychloride, thionyl chloride, phosgene, 
oxalyl chloride or phosphorus pen tachloride, etc. may be reacted 
therewith in the presence or in the absence of an inert solvent 
such as N,N-dimethylformamide or methylene chloride at from 0*C 
to the reflux tenperature of the solvent, to obtain a confound 
of general formula (VII) (provided that when R^ of general 
formula (XTV) is a linear or branched alkyl group having one or 
more hydroxyl groups, R* represents a linear or branched alkyl 
group having one or more hydroxyl groups protected with a 
protecting group such as acetyl) . 

In Step 6, the coinpound of general formula (VII) and phenol • 
may be reacted with an alkali such as sodium hydroxide or 
potassium hydroxide in the presence or in the absence of an 
inert solvent such as N,N-dimethylforroamide or methylene 
chloride at from O'C to 200*0 to obtain a conpound of general 
formula (VIII). 

In Step 7, the compound of general formula (VIII) may be 
reacted with ammonium acetate in the presence or in the absence 
of an inert solvent such as N,N-dimethylformamide or methylene 
chloride at from O^C to 200**C to obtain a compound of general 
formula (I). 

As the second form of the production process there may be 
mentioned the following production process. 
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wherein r" represents a lower alkyl group or benzyl group, and 
, R^, r', R*, R*, m, n, X and Y are as defined above. 

Specifically, in Step 8 a conipound of general formula (V) 
obtained by the first form described aibove and a dibenzylamine 
or N-lower alkyl -N-benzylamine may be reacted in the presence or 
in the absence of an inert solvent such as N,N-dimethylf ormamide 
or methylene chloride and in the presence or in the absence of a 
base such as triethylamine or potassium carbonate at from 6 "C to 
200'C to obtain a compound of general formula (XV) • 

In Step 9, the nitro ^roup of the compound of general 
formula (XV) may be reduced by an appropriate reduction method, 
for example a reduction method using nickel chloride and sodium 
borohydride or a reduction method using iron powder and 
hydrochloric acid, to obtain a compound of general formula (XVI) • 

In Step 10, the compound of general formula (XVI) may be 
reacted with a compound of general formula (X) , general formula 
(XII) or general formula (XIII) in the same mauiner as step 5 
above and under the same conditions, to obtain a* compound of 
general formula (XVIi) . 

In Step 11, the compound of general formula (XVII) may be 
subjected to debenzylation by an appropriate debenzylating 
reaction involving, for example, catalytic reduction using a 
catalyst such as palladium carbon or Perlman's reagent in the 
presence of a hydrogen donor such as ammonium formate of formic 
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acid, to obtain a coii5)ound of general fornrula (I) . 

As the third form of the production process there may be 
mentioned a process of producing a con?)ound of general formula 
(I) wherein is a group represented by NR"r** and r" is a 
hydrogen atom. Specifically, it may be produced by hydrolysis 
of a conpound of general formula (I) that can be obtained by the 
first form described above wherein R* is a group represented by 
NR"r" and r" is a lower alkanoyl group, in water or an alcoholic 
solvent such as methanol, ethanol, n-propanol, isopropanol, n- 
butanol, sec-butanol, tert-butanol, etc. or a mixture of water 
and an alcohol, using an acid such as hydrochloric acid or 
sulfuric, acid or an alkali such as sodium hydroxide or potassium 
hydroxide in a range from room temperature to the reflux 
temperature of the solvent. 

The fourth form of the production process relates to a 
production process for a conpound of general formula (I) wherein 
R* is a group represented by Nr"r" and either r" and r" is a 
hydrogen atom while the other is a hydrogen atom or a lower 
alkyl group. Specifically, a con5)ound represented by the 
following general formula (XVIII) 




(XVIII) 



where r" represents a lower alkyl group or benzyl group, r" 
represents a hydrogen atom or benzyl group, r" represents a 
hydrogen atom, lower alkyl group or benzyl group and r\ r\ r\ 
R , m, n, X and Y are as defined above, which can be obtained by 
the first or second form of the production process described 
above, may be debenzylated by catalytic reduction or the like 
using a catalyst such as palladium carbon or Perlman's reagent, 
in the presence of hydrogen or a hydrogen donor such as formic 
acid or ammonium formate, to obtain a conpound of general 
formula (I) . 

As the fifth form of the production process there may be 
mentioned the following production process. 
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wherein r" represents a hydrogen atom or lower alkyl group, W 
represents an oscygen atom or sulfur atom, and R^, r', r\ r', R*, m, 
n, X and Y are as Refined above. 

Specifically, in Step 12 a compound of general formula (XIX) 
which can be obtained by the third or fourth form of the 
production process described above may be reacted with an 
appropriate ureating agent or thioureating agent in the presence 
or in the absence of an inert solvent such as N,N- 
dimethylformamide, acetonitrile or toluene at from 0°C to 200*C, 
to obtain a compound represented by general formula (XX) • As 
examples of appropriate ureating agents there may be mentioned 
urea, cyanic acid, sodium cyanate, potassium cycuiate, urethane, 
alkylurethane and alkylisocyanate, and as examples of 
thioureating agents there-may be mentioned thi cure thane ^ 
alkyl thioure thane, alkylisothiocyanate, etc. 

As the sixth form of "the production process there may be 
mentioned the following production process. 




(ni) (ini) 




Vherein r\ r\ r\ r\ m, n, X and Y are as defined above. 

Specifically, in Step 13 a conipound of general formula (XXI) 
that can be obtained by the first or second form of the 
production process described above may be reacted vdth an 
appropriate dehydrating agent at from O^C to 200^C to obtain a 
compound represented by general formula (XXII) • As exanples of 
appropriate dehydrating agents there may be mentioned phosphorus 
oxychloride, thionyl chloride, diphosphorus pentaoxide, p- 
toluenesulfonyl chloride, methanesulfonyi chloride, M,N'- 
dicyclohexylcarbodiimide, acetic anhydride, trifluoroacetic 
anhydride, etc. 

In Step 14, the compound of general formula {XXII ) may be 
reacted by the same method as in Step 7 above to obtain a 
compound represented by general formula (XXIII) . 

As the seventh fonn of the production grocess there may be 
mentioned the following production process. 




wherein r" represents a lower alkyl group, and r', r', R*, R*, m, 
n, X and Y are as defined above. 

Specifically, in Step 15 a confound of general formula 

(XXIV) that can be obtained by the first form of the production 
process described above may be reacted by the same method as in 
Step 6 above to obtain a con5)ound represented by general formula 

(XXV) , and in Step 16 the confound of general formula (XXV) may 
be reacted by the same method as in Step 7 above to obtain a 
compound represented by general formula (XXVI) . 
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' f''/''^."' ^ of general formula (XXVI) may be 

reacted with an alcohol such as methanol or ethanol in the 
presence of an appropriate acid catalyst in a range from room 
ten^erature to the reflux temperature of the solvent, to obtain 
a compound represented by general formula (XXVII, . As examples 
of appropriate acid catalysts there may be mentioned 
concentrated hydrochloric acid, concentrated sulfuric acid, 
thaonyl chloride and alcoholic hydrogen chloride. 

AS the eighth form of the production process there may be 
mentioned the following production process. 




«o-1 J 



(HO 




wherein R» represents a lower alkyl group, and r', r\ r\ r«, 

n, X and Y are as defined above. 

specifically, in Step 18 a compound of general formula 

(XXVIII, that can be obtained by the first form of the 
production process described above may be reacted by the same 
method as in Step 7 above to obtain a compound represented by 
general formula (XXIX) . 

In Step 19, the compound of general formula {XXIX) and 
hydroxylamine hydrochloride are reacted in the presence or in 
the absence of a base such as sodium acetate, triethyWne 
potassium carbonate, etc. and in the presence or in the absence 
of an inert solvent such as N,N-dimethylf ormamide, an alcohol 



£iuch as methanol, et±anol, etc. or methylene chloride in a range 
from O'^C to 200°C, to obtain a conpound represented by general 
formula CQQC) . 

In Step 20, the oxime group of the compound of general 
formula (XXX) may be reduced by catalytic reduction using an 
appropriate catalyst, to obtain a compound represented by 
general formula* (XXXI) . As examples of appropriate catalysts 
there may be mentioned platinum, Raney nickel, palladium carbon, 
etc., and the reaction may be carried out in a solvent of water 
or an alcoholic solvent such as methanol, ethanol, etc. or a 
mixture of water and an alcoholic solvent, in the presence or in 
the absence of ammonia water , or ammonia gas under tesperature 
conditions of from room tenperature to 200°C and in a pressure 
range of from normal pressure to 100 atmospheres. 

A medicinal agent having as an effective component a novel 
1- (substituted aryl)allcyl-lH-imidazopyridine-4-amine derivative 
represented by general formula (I) above produced in this 
fashion, or a pharmacologically acceptable salt thereof, is 
usually administered in the form of an oral preparation sucb as 
capsules, tablets, fine particles, granules, powder, syrup, etc, 
or a parenteral preparation such as an injection, suppository, 
eye drops, eye ointment, ear drops, external application, etc. 
These preparations can b^"produced by common methods with 
addition of pharmacologically and pharmaceutically acceptable 
additives. Specifically, for oral preparations and 
suppositories there may be used formulating components such as 
excipients (lactose, D-maimitol, com starch, crystalline 
cellulose, etc.), disintegrating agents (carboxymethyl cellulose, 
carboxymethyl cellulose calcium, etc.), binding agents 
(hydroxypropyl cellulose, hydroxypropylmethyl cellulose, 
polyvinylpyrrolidone, etc.), lubricating agents '(magnesium 
stearate, talc, etc.), coating agents (hydroxypropylmethyl 
cellulose, «diite sugar, titanium oxide, etc.) and bases 
(polyethylene glycol, hard fat, etc.); for injections or eye 
drops and ear drops there may be used formulating consonants 
such as dissolving agents or dissolving aids which are either 
aqueous or can form preparations that dissolve upon use 
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» (distilled water for injection, physiological saline, propylene 
glycol, etc.), pH regulators (inorganic or organic acids or 
bases), isotonizing agents (salt, glucose, glycerin, etc,) and 
stabilizers; and for eye ointments and external preparations 
there may be used appropriate formulating components such as 
ointments, creams and tackifiers (white vaseline, macrogol, 
glycerin, cotton fabric, etcj 

The dosage of the confounds for patients under treatment 
will depend on the syir5)toms of the patients, but the daily 
dosage for adults is usually about 0.1-1000 mg when administered 
orally and about 0.01-500 mg when administered parenterally. 

[Examples] 

The present invention will now be explained by way of 
reference examples and examples which, however, are in no way 
intended to restrict the invention. 
Reference Exanqple 1 

.2- [4- (methylamino) phenyl] ethylamine •hydrochloride 

( 1 ) N- [ 4 - { cyanome thyl ) phenyl ] f orraamide 

A mixed solution of 71 ml of acetic anhydride and 40 ml of 
formic acid was stirred at SO^C for 3 minutes, after which 20.0 g 
of 4-aminobenzyl cyanide was added while stirring on ice, and 
the mixture was further siiirred at room temperature for 30 
minutes. A 20% sodium hydroxide^ aqueous solution was added to 
the reaction solution to adjust the liquid to pH 8. After 
filtering off the precipitated crystals, they were washed with 
water to obtain 19.0 g of N- [4- (cyanome thyl) phenyl] formamide 
(melting point: 103 .0-105. O^'C) . 

(2 ) 2- [4- (methylamino) phenyl] ethylamine -hydrochloride 

To a suspension of 22.8 g of lithium aluminum hydride and 
500 ml of anhydrous tetrahydrofuran under a nitrogen stream 
there was added dropwise over 30 minutes a inixed solution of 
29.5 g of concentrated sulfuric acid and 100 ml of anhydrous 
tetrahydrpfuran, while stirring on ice. After heating the 
mixture to room teiiperature, a solution of 19.3 g of N-[4- 
( cyanome thyl) phenyl] formamide in 400 ml of anhydrous 
tetrahydrofuran was added dropwise over one hour. After 
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I stirring at room ten^^eratxire for one hour, a mixed solution of 
60 ml of water and 120 ml of tetrafaydrofuran was added dropwise. 
After adding 9.5 g of potassium carbonate, the mixture was 
stirred at room teinperature for 14 hours. The insoluble portion 
was filtered off and washed with tetrahydrofuran and methylene 
chloride. The filtrate was dried, and then ethanolic hydrogen 
chloride was added to adjust the llq[uid to pH 2. The 
precipitated crystauLs were filtered off and washed with 
tetrahydrofuran to obtain 18.9 g of light brown crystals, 
Recrystallization from ethanol yielded light brown crystals with 
a melting point of 215. 0-220. 0°C. 
Elemental analysis: C^^j*2HCL 
Calculated: C, 48.44; H, 7.23; N, 12.55 
Found: C, 48.39; H, 7.29; N, 12.59 

Reference Example 2 

2- [4- ( 2 -aminoethyl) phenyl] -2-methyl-l, 3-dioxolane 

(1) N-t2-[4-(2-methyl-l,3-dioxolan-2-yl)phenyl]ethylJ 
trifluoroacetamide 

After dissolving 10.0 g of N-[2-(4-acetylphenyl)ethyll 
trifluoroacetamide in 100 ml of toluene, 12.0 g of ethylene • 
glycol and 0.4 g of p-toluenesulfonic acid '111,0 were added and 
the mixture was refluxed-^or 15 hours using a Dean Stark 
apparatus. After cooling the reaction solution, it was washed 
with water and dewatered, and then the solvent was distilled off 
under reduced pressure to obtain 11.0 g of N-[2-[4-(2-methyl- 
1 , 3 -dioxolan-2 -yl ) phenyl ] ethyl ] trifluoroacetamide (melting 
point: 72. 0-74. 0^*0 . . 

(2) 2- [4- (2-aminoethyl)phenyl] -2-methyl-l, 3-dioxolane 

After dissolving 11.0 g of N-[2-[4-(2-methyl-l,3-dioxolan- 
2-yl)phenyl]ethyl] trifluoroacetamide in 30 ml of methanol, 20 
ml of a 10% sodium hydroxide aqueous solution was added and the 
mixture was stirred at room temperature for 2 hours. After 
concentrating the reaction solution under reduced pressure, it 
was extracted with a mixed solution of methylene chloride and 
methanol (10:1) and dried, and then the solvent was distilled 
off under reduced pressure to obtain 7.20 g of a brown liquid. 
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Mass spectrum m/z: 207 (h^) 

NMR spectrum ^(CDClJppm: 1.65(3H, s) , 2.74(2H, t, J=6.5H2), 
2. 97-3. 00 (2H, m) , 3.79(2H, t, J=2Hz) , 4,03 (2H, t, J=2H2), 
7.18(2H, d, J=8Hz), 7.41(2H, d, J=8Hz) 

Reference Exainple 3 

N- [1- [4- ( 2 -aminoethyl) phenyl] ethyl] ace tamide -hydrochloride 

(1) N- [1- [4- [2- (tert-butoxycarbonylamino) ethyl] phenyl J ethyl] 
ace tamide 

To 10.0 g of [4-[2-(tert-butoxycarbonylamino)ethyl] 
acetophenone there were added 100 ml of 10% methanolic ammonia 
and 1 ml of Raney niclcel, and the mixture was stirred for 48 
hours under a hydrogen atmosjphere at SO'^C, 80 atmospheres.' After 
cooling the reaction solution, the catalyst was distilled off 
and the solution was concentrated under re4uced pressure. The 
resulting green liquid was dissolved in 70 ml of methylene 
chloride, and then 5.8 ml of triethylamine and 3.9 ml of acetic 
anhydride were added while stirring on ice, and stirring was 
continued for 30 minutes. After adding water and extracting 
with methylene chloride, the solution was dried and concentrated 
under reduced pressure. The residue was washed with diethyl 
ether to obtain 9.30 g of N-[l-[4-[2-(tert-butoxycarbonylamino) 
ethyl]phenyl] ethyl] acetauttide (melting point: 138.0-140.0*0. 

(2) N-[l-[4-(2-aminoethyl)phenyllethyl] acetamide- hydrochloride 

After dissolving 9.00 g of N- tl-[4- [2- (tert- 
butoxycarbonylamino)ethyl]phenyl]ethyl] ace tamide in 18 ml of 
methanol, 27 ml of 15% ethyl acetate-containing hydrogen 
chloride was added and the mixture was stirred at room 
temperature one hour. After concentrating the reaction solution 
under reduced pressure, 10 ml of isopropyl alcohol was added, 
the mixture was stirred on ice, and the precipitated crystals 
were filtered off to obtain 6.0 g of colorless crystals. 
Recrystallization from ethanol yielded colorless crystals with a 
melting point of 212 .0-214. O'C. 
Elemental analysis: C^Hj^^O-HCL 
Calculated: C, 59.37; H, 7.89; N, 11.54 
Found: C, .59.25; H, 7.61; N, 11.48 
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Reference Exanple 4 

2 - 1 4- ( dibenzylamino ) phenyl ] et±ylamine • hydrochloride 

(1) N-t2-[4-(dibenzylainino)phenyl]ethyl] trifluoroacetamide 

To 1.00 g of N-[2-(4-aminophenyl)ethyl] trifluoroacetamide 
there were added 600 mg of potassium carbonate, 10 ml of N,N- 
dimethylformamide and 1.1 ml of benzyl bromide, and the mixture 
was stirred at 50'C for one hour. After adding water and 
extracting with diethyl ether, the solution was dried and 
concentrated under reduced pressure. The residue was washed 
with isopropyl ether to obtain 1.10 g of N-[2-[4- 
{ dibenzylamino) phenyl] ethyl] trifluoroacetamide (melting point: 
142.0-144.0*0. 

(2 ) 2- [4- (dibenzylamino)phenyl] ethylamine • hydrochloride 

To 1.00 g of N-[2-[4-(dibenzylamino)pt{enyllethyl] 
trifluoroacetamide there were added 3 ml of methanol and. 2 ml of 
a 10% sodium hydroxide aqueous solution, and the mixtiire was 
stirred at 60'C for 30 minutes. After concentrating the reaction 
solution under reduced pressure, water was added and the 
solution was extracted with methylene chloride and dried. 
Ethanolic hydrogen chloride was added to the methylene chloride 
layer, and after stirring on ice the precipitated crystals were 
filtered off to obtain l^Q g of colorless crystals. 
Recrystallization from a mixed sblution of methylene chloride 
and ethanol yielded colorless crystals with a melting point of 
168. 0-170. O'C. 

Elemental analysis: C„H,^,-2HCl'l/4H,0 
Calculated: 67.09; H, 6.78; N, 7.11 
Found: C, 67.01; H, 6.81; N, 7.23 

Reference Example 5 

4- (2-aminoethyl ) - a -methylbenzyl alcohol -hydrochloride 

After dissolving 10.0 g of 4-(2-azidoethyl) acetophenone in 
50 ml of methanol, 2.0 g of sodium borohydride was added and the 
mixture was stirred at room temperature for one hour. After 
concentrating the reaction solution under reduced pressure, 
water was added and the solution was extracted with diethyl 
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ether, dried and then concentrated under reduced pressure. The 
resulting faint yellow liquid was dissolved in 150 ml of 
tetrahydrofuran, and after adding 21.7 g of triphenylphosphine 
and 2.5 ml of water, the mixture was stirred at room tenperatxire 
for 10 hours. After concentrating the reaction solution under 
reduced pressure, it was dissolved in 100 ml of ethanol, and 
then ethanolic hydrogen chloride was added prior to stirring on 
ice. The precipitated crystals were filtered off to obtain 9.00 
g of colorless crystals. Recarystallization from ethanol yielded 
colorless crystals with a melting point of 171. 0-172. O^'C. 
Elemental analysis: C^,H^0*HC1 
Calculated: C, 59.55; H, 8.00; N, 6.94 
Found: C, 59.29; H, 8.27; N/ 6.85 

Reference Example 6 

4 - (3 -aminopropyl ) benzenesulfonamide -hydrochloride 

(1) N- {3-phenylpropyl)acetamide 

To a solution of 1.00 g of 3 -phenylpropylamine in 25 ml of 
pyridine there was added dropwise 3.8 ml of acetic anhydride 
while cooling on ice, and then the mixture was stirred at room 
temperature for one hour. The solvent was distilled off tinder 
reduced pressure, ethyl acetate and 10% hydrochloric acid were 
added to the residue, andt- after adjusting the liquid to pH 3-4 
it was separated. After washing^ the organic layer with water 
and then with saturated sal.ine and dewatering, the solvent was 
distilled off under reduced pressure to obtain 6.20 g of N-(3- 
phenylpropyl ) acetaraide . 

(2) 4- [3- (acetylamino)propyl]benzenesulf onyl chloride 

To a solution of 1.00 g of N- (3-phenylpropyl)acetamide in 
10 ml of methylene chloride there was added dropwise 3.40 g of 
chlorsulfonic acid while cooling on ice, after which the mixture 
was refluxed for one hour. The reaction mixture was poured into 
ice water, and the separated organic layer was washed with 
saturated saline. After dewatering the orgajiic layer, the 
solvent was distilled off under reduced pressure to obtain 1.20 
g of 4- [3- {acetylamino)propyl]benzenesulfonyl chloride. 

(3 ) 4- [3- ( ace tylamino) propyl Ibenzenesulfonamide 

A mixture of 1.20 g of 4- [3- (acetylamino)propyl] 
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benzenesulfonyl chloride, 6 ml of tetrahydrofxiran and 3.0 g of 
ammonia water was stirred at room teii5)erature for 7 hours. 
After distilling off the solvent xinder reduced pressure and 
adding methanol to the residue, the insoluble portion was 
filtered ff. The filtrate was concentrated to obtain 0.50 g f 
4- [3- (acetylamino) propyl ]benzenesulfonamide . 
(4) 4- {3 -aminopropyDbenzenesulfonamide* hydrochloride 
A mixture of 1.95 g of 4-[3-(acetylamiiio)prppyll 
benzenesulfonamide and 20 ml of 6 N hydrochloric acid was 
stirred at 110-120'C for 6 hours. The reaction mixture was 
concentrated under reduced pressure, and the residue was washed 
with ethanol to obtain 0.95 g of colorless crystals. 
NMR spectrum * (DMSO) ppm: 1,89(2H, quint, J=:8Hz), 2.74(2H, t, 
J=8Hz), 2.80 (2H, t, J=:8Hz) , 7.20 (2H, br-s) , 7.40(2H, d, J=8.5Hz), 
7.76(2H, d, J=8.5Hz), 7.93 (2H, br-s) 

Reference Example 7 

N- [4 - ( 2 -aminoethyl) phenyl] -'4"methylbenzenesulfonamide 

(1) N-[2-(4-nitrophenyl)ethyl] trifluoroacetamide 

To a mixture of 5.00 g of 2-(4-nitrophenyl)ethylamine- 
hydrochloride and 50 ml of methylene chloride there were added 
3.4 ml of triethylamine and 10.5 ml of trifluoroacetic anhydride 
while cooling on ice, and the mixt.ure was stirred at room 
temperature for 30 minutes. Aft6r concentrating the reaction 
mixture under reduced pressure and adding water to the residue, 
extraction was performed with methylene chloride. After washing 
the extract with saturated saline and dewatering, the solvent 
was distilled off under reduced pressure to obtain 8.50 g of N- 
[2- (4-nitrophenyl) ethyl] trifluoroacetamide. 

(2) N-[2-{4-aminophenyl)ethyl] trifluoroacetamide 

After dissolving 36.3 g of N-[2-(4-nitrophenyl)ethyl] 
trifluoroacetamide in 180 ml of methanol, 1.8 g of 5% palladium- 
carbon was added and the solution was subjected to catalytic 
reduction at normal ten^perature and normal pressure for 17 hours. 
The catalyst was filtered off, and the filtrate was concentrated 
under reduced pressure to obtain 33.4 g of N-[2-(4- 
aminophenyl) ethyl] trifluoroacetamide. 
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1 

•(3 ) N- [4- [2- ( trif luoroacetylamino) etl^llphenyl] -4- 
methylbenzenesulfonamide 

To a mixture of 10,0 g of N-[2-(4-aininophenyl)ethyl] 
trifluoroacetamide, 50 ml of methylene chloride and 7,9 ml of 
triethylamine there was added dropwise a 10-ml solution of 
methylene chloride containing 10.8 g of p-toluenesulfonyl 
chloride while stirring on ice^ and the stirring was continued 
for one hour. Water was added to the reaction mixture, euid the 
precipitated crystals were filtered off -to obtain 10.7 g of N- 
[4- [2- (trif luoroacetylamino) ethyl J phenyl] -4- 
me thy Ibenz enesul f onamide . 

(4) N- [4- ( 2 -aminoethyl) phenyl] -4-methylbenzenesulfonamide 

A mixture of 13.4 g of N- [4- [2- (trif luoroacetylamino) ethyl] 
phenyl] -4-methylbenzenesulf onamide, 130 ml of methanol and 80 ml 
of a 10% sodium hydroxide aqueous solution was stirred at room 
ten^erature for 30 minutes. After adding io% hydrochloric acid 
to the reaction mixture to adjust the liquid to pH 7, it was 
concentrated under reduced pressure. After adding ethanol to 
the residue and filtering off the insoluble portion, the 
filtrate was concentrated imder reduced pressure to obtain 12.0 
g of a light yellow liquid. 

NMR spectrum * (DMSO) ppm: 2.33 (3H, s) , 2.76 (2H, t, J=8.5Hz), 
2.9S(2H,, t, J=:8.5Hz), 7.05 (2H, d, J=8.5Hz). 7.10(2H, d, J=8.5Hz), 
7.34 (2H, d, J=8Hz), 7.65(2H, d, J=8Hz) , 8.40 (2H, br-s) 

Reference Example 8 

4- (2 -aminoethyl) -N-methylbenzenesulf onamide -hydrochloride 
( 1 ) N- ( 2 -phenyle thyl ) acetamide 

To a solution of 15.0 g of 2-phenylethylamine in 75 ml of 
pyridine there was added dropwise 12.8 ml of acetic anhydride 
while cooling on ice, and the mixture was stirred at room 
temperature . for one hour. After concentrating the reaction 
mixture under reduced pressure and adding 10% hydrochloric acid 
to the residue to adjust the liquid to pH 3-4, extraction was 
performed with ethyl acetate. The extract was washed with water 
and then with saturated saline and dewatered, euid the solvent 
was distilled off under reduced pressure to obtain 27.7 g of N- 



- 34 - 



m . ® 

• (2-phenylethyl) acetamide . 

(2) 4-[2-(acetyla2nino)ethyl]b€n2enesulfonyl chloride 

To a mixed s lution of 98.2 g f N- {2-phenylethyl) acetamide 
and 500 ml of methylene chloride there was added dropwise 362 g 
of chlorsUlfonic acid while cooling on ice. After refluxing for 
2 hours, the reaction solution was poured into ice water. The 
precipitated crystals were filtered off and then washed with 
water to obtain 88.3 g of 4-[2-(acetylamino)ethyl] 
benzenesulfonyl chloride. 

( 3 ) 4- [2- (acetylamino) ethyl ] -N-methylbenzenesulf onamide 

To a solution of 5.00 g of 4- [2- (acetylamino) ethyl] 
benzenesulfonyl chloride in 25 ml of tetrahydrofuran there was 
added at room temperature 14.8 g of a 40% methylamine aqueous 
solution. After refluxing for 5 hours, the mixture was 
concentrated under reduced pressure to obtain 5.90 g of 4-[2- 
( acetylamino) ethyl] -N-methylbenzenesulf onamide • 

( 4 ) 4- ( 2 -aminoethyl ) -N-methylbenzenesulf onamide • hydrochloride 

A mixture of 34.0 g of 4- [2- (acetylamino) ethyl] -N- 
methylbenzenesulfonamide and 170 ml of 6 N hydrochloric acid was 
stirred at llO^'C for 5 hours. The reaction mixture was 
concentrated under reduced pressure and the residue was washed • 
with methanol to obtain 10.6 g of colorless crystals. 
NMR spectrum 5 (DMSO) pjfifi: 2.42 (3H, s) , 3.02 (2H, t, J=5Hz) , 

3.07(2H, t, J=5Hz), 7.40(1H, br-S) , 7.57(2H, d, J=8Hz) , 7.74(2H, 
d, J=8Hz), 8.08(2H, br-s) 

Reference Bxas^le 9 

4- (2-aminoethyl) -N-propylbenzenesulf onamide 
(1) N-'propyl-4-[2-(trifluoroacetylamino)ethyl] 
benzenesulf onamide 

To a solution of 13.4 g of 4-[2-(trifluoroacetylamino) 
ethyl] benzenesulfonyl chloride in 20 ml of tetrahydrofuran there 
was added 6.9 ml of propylamine while cooling on ice, and the 
mixture was stirred on ice for 3 hours. The reaction mixture 
was concentrated under reduced pressure, and water and methylene 
chloride were added to the residue. The precipitated crystals 
were filtered off to obtain 15.3 g of N-propyl-4-[2- 
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'( trlfluoroacetylamino} ethyl Ibenzenesulfonamide. 
(2 ) 4- (2-euninoethyl) -N-propylbenzenesulf onamide 

To a solution of 15*3 g of N-propyl-4- [2- 
(trifluoroacetylainlno)ethyl]ben2enesulf onamide in 150 ml of 
methanol there was added at room temperature 92 ml of a 10% 
sodium hydroxide aqueous solution, and the mixture was stirred 
for 30 minutes.. After adding 10% hydrochloric acid to the 
reaction mixture to adjust the liquid to pH 7-8, it was 
concentrated under reduced pressure. After adding ethanol to 
the residue and filtering off the insoluble portion, the, 
filtrate was concentrated under reduced pressure to obtain 12.7 
g of a colorless liquid. 

NMR spectrum * (DMSO) ppm: 0.80(3H, t, J=7Hz) , 1.40(2H, sextet, 
J=7Hz}, 2.70 {2H, t, J=7Hz) , 2.97 (2H, t, J=7.5Hz), 3.09(2H, t, 
J=7.5Hz), 4.23 (IH, br-s) , 7.46 {2H, d, JsSH?) , 7.74 (2H, d, J=8Hz) , 
7.80-8.00 {2H, br-s) 

Reference Example 10 

4- {2-aminoethyl) -N, N-dimethylbenzenesulf onamide -hydrochloride 

(1) 4- [2- (acetylamino) ethyl] -N,N-dimethylbenzenesulf onamide 

To a solution of 5.00 g of 4- [2- (acetylamino) ethyl] 
benzenesulfonyl chloride in 25 ml of tetrahydrofuran there was 
added at room temperature* 17 .2 g of a 50% dimethylamine aqueous 
solution, and the mixture was refluxed for 5 hours. The 
reaction mixture was concentrated under reduced pressure to 
obtain 4.10 g of 4- [2- (acetylamino) ethyl] -N, N- 
dime thylbenzenesulf onamide . 

(2) 4- (2-aminoethyl) -N,N-dimethylbenzenesulf onamide- 
hydrochloride 

A mixture of 4.10 g of 4- [2- (acetylamino) ethyl] -N,N- 
dimethylbenzenesulfonamide and 40 ml of 6 N hydrochloric acid 
was stirred at lOO'C for 6 hours. The reaction mixture was 
concentrated under reduced pressure and the residue was washed 
with methanol to obtain 1.00 g of colorless crystals. 
NMR spectrum (DMSO) ppm: 2.62(6H, s), 3.01(2H, t, J=8.5Hz), 
3.11(2H, t, J=:8.5Hz), 7.54(2H, d, J=aHz) , 7.70(2H, d, J=8Hz) , 
8.00 (2H, br-s) 
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Reference Exanple 11 

2^(2 -aminoe t±yl ) benzenesulfonamide 

( 1 ) 5-bromo-2- [2- { trif luoroacetylamino) ethyl ] benzenesulf onyl 
chloride 

To a solution of 15.5 g of N- t2-{4-bromophenyl)ethyl] 
trifluoroacetamide in 45 ml of methylene chloride there was 
added 10 ml of chlorsulfonic acid while cooling on ice, and the 
mixture was refluxed for two days. After pouring the reaction 
mixture into ice water for separation r the organic layer was 
washed first with water and then with saturated saline. After 
dewatering the orgjanic layer, the solvent was distilled off 
\inder reduced pressure. A mixture of n-hexane and ethyl acetate 
(6:1) was added to the residue, and the insoluble portion was 
filtered off. After concentrating the filtrate under reduced 
pressure, the residue was purified by column chromatography 
[silica gel, n-hexane /ethyl acetate (6:1)] to obtain 4.90 g of 
5-bromo-2- [2- (trif luoroacetylamino) ethyl] benzenesulf onyl 
chloride. 

{ 2 ) 5-bromo-2- [2- ( trif luoroacetylamino ) ethyl ] benzenesulfonamide 

To a solution of 25.5 g of 5-bromo-2-[2- 
(trifluoroacetylamino) ethyl] benzenesulf onyl chloride in 38 ml of 
tetrahydrofuran there was-, added 45 ml of ammonia water while 
cooling on ice, and the mixture was stirred at room tentperature 
for one hour. The reaction mixture was concentrated under 
reduced pressure, and the residue was washed with methylene 
chloride to obtain 22.0 g of 5-bromo-2-[2- 
( trif luoroacetylamino) ethyl ] benzenesulfonamide . 

(3 ) 2 - [2 - (trif luoroacetylamino) ethyl] benzenesulfonamide 

A mixture of 12.0 g of 5-bromo-2- 12- 
(trifluoroacetylaiaino) ethyl] benzenesulfonamide, .120 ml of 
methanol and 1.2 g of 10% palladium-carbon was subjected to 
catalytic reduction at normal temperature and normal pressure 
for 4 hours. After filtering off the catalyst, the filtrate was 
concentrated under reduced pressure to obtain 11.0 g of 2-[2- 
( t r i f luoroacetylamino ) ethyl ] benzenesul f onamide . 

(4) 2- ( 2 -aminoethyl) benzenesulfonamide 

A mixture of 11.0 g of 2- [2- (trif luoroacetylamino) ethyl] 



benzenesulfonamide, 110 ml of methanol and 66 ml of a 10% sodium 
hydroxide aqueous solution was stirred at room temperature for 
one hour. After adding 10% hydrochloric acid to the reaction 
mixture to adjust the liquid to pH 7-8, it was concentrated 
under reduced pressure. After adding ethanol to the residue and 
filtering off the insoluble portion, the filtrate was distilled 
off under reduced pressure to obtain 8.0 g of colorless crystals. 
NMR spectrum ^ (DMSO) ppm: 3.10 (2H, t, J=7Hz) , 3.30(2H, t, 
J=7Hz), 7.43-7.47(2H, m) , 7.50-7.60(5H, m) , 7 .90-7.93 (IH, m) 

Reference Example 12 

3- ( 2 -aminoethyl) benzenesulfonamide 

(1) N- [2- (4-bromophenyl) ethyl] trif luoroacetamide 

To a solution of 10.0 g of 2- (4-bromophenyl) ethylamine in 
100 ml of methylene chloride there was add§d 21 ml of 
trifluoroacetic anhydride while cooling on ice, and the mixture 
was stirred at room temperature for 30 minutes. The reaction 
mixture was concentrated under reduced pressure and the residue 
was washed with isopropyl ether to obtain 13.7 g of N-(2-C4- 
bromophenyl ) ethyl ] trif luoroacetamide . 

(2 ) 2-bromo-5- [2- ( trif luoroacetylamino) ethyl 1 benzenesulf onyl 
chloride 

To a solution of 15 .'S g of N-[2-(4- 
bromophenyl) ethyl] trifluoroacetamide in 45 ml of methylene 
chloride there was added "10 ml of chlorsulfonic acid while 
cooling on ice, and the mixture was refluxed for two days. 
After pouring the reaction mixture into ice water for separation, 
the organic layer was washed first with water and then with 
saturated saline. After dewatering the organic layer, the 
solvent was distilled off under reduced pressure. The residue 
was washed with a mixed solution of n-hexane and ethyl acetate 
(6:1) to obtain 8.20 g of 2-bromo-5- [2- 
(trifluoroacetylamino) ethyl] benzenesulf onyl chloride. 

(3 ) 2-bromo-5- [2- (trif luoroacetylamino) ethyl] benzenesulf onamide 

To a solution of 8.20 g of 2-bromo-5- [2- 
(trifluoroacetylamino) ethyl] benzenesulf onyl chloride in 12 ml of 
tetrahydrofuran there was added 14.4. ml of ammonia water while 
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cooling on ice, and the mixture was stirred at room temperature 
for one hour. The reaction mixture was concentrated under 
reduced pressure, and the residue was washed with ethanol to 
obtain 5.30 g of 2-bromo-5-[2-(trlfluoroacetylamlno)ethylI 
benzenesiilf onamlde . 

{ 4 ) 3 - [ 2 - ( tri f luoroace tylamino ) ethyl ] benzenesul f onamide 

A mixture of 5,30 g of 2-bromo-5-t2-(trifluoroacetylamino) 
ethyl Ibenzenesulf onamide, 50 ml of methanol and 0.5 g of 10% 
palladium-carbon was subjected to catalytic reduction at normal 
teinperature and normal pressure for 11 hours. After filtering 
off the catalyst, the filtrated was concentrated under reduced 
pressure to obtain 4.00 g of 3-[2-(trlfluoroacetylamlno)ethyll 
benzenesul f onamide . 

( 5 ) 3 - { 2 -aminoethyl ) benzenesul f onamide 

A mixture of 4.00 g of 3-[2-{trifluoroacetylamlno)ethyl] 
benzenesulf onamide, 40 ml of methanol and 2*4 ml of a 10% sodium 
hydroxide aqueous solution %*as stirred at room tenperature for 3 
hours. After adding 10% hydrochloric acid to the reaction 
mixture to adjust the liquid to pH 7-8, It was concentrated 
under reduced pressure. After adding ethanol to the residue and 
filtering off the Insoluble portion, the filtrate was 
concentrated under reduced pressure to obtain 4.30 g of 
colorless crystals. 

NMR spectrum 5 (DMSO) ppm: 2.98t2H, t, J=8Hz) , 3.08(2H, t, 
J=8Hz), 7.25(2H, br-s) , "7.48-7.58(2H, m), 7.70-7.78(2H, m) , 
7.81(2H, br-s) 

Reference Exan^le 13 

4- [2- [ l2-chloro-3-nltroquinolln-4-yl) amino] ethyljbenzamide 

To a solution of 8.03 g of 2, 4-dichloro-3-nitroquinollne 
and 18.5 ml of triethylamine in N,N-dimethylfonnamide there was 
added 4.35 g of 4-(2-aminoethyl)benzamide while stirring on ice, 
and the mixture was further stirred on ice for 5 hours. After 
adding water and 10% hydrochloric acid to the reaction solution 
to adjust the liquid to pH 8, extraction was performed with 
ethyl acetate. The organic layer was washed with saturated 
saline and then dewatered, and the solvent was distilled off 
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•under reduced pressure. The residue was washed with isopropyl 
ether to obtain 5.89 & of brown crystals. Recrystallization 
from ethaijol yielded yellowish brown prism crystals with a 
melting point of 217.S-218.5"C. 
Elemental analysis: C^^ciN^O, 
Calculated: C, 58.31; H, 4.08; N, 15.11 
Found: C, 58.32; H, 3.88; N, 15.04 

The compovmds for. Reference Examples 14-46 listed in Tables 
1 to 9 were obtained according to the method of Reference 
Example 13 . 
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Properties 
(reczystallization 
solvent:) 


Elemental analysis 


Ref. 
Ex.14 


CONHHe 


yellowish brovn 
crystals 
(BtOH) 
wpt 194, 0-196. 0»C 


C^^CIN.O 
Calc: C»59.30; H,4.45; N,14.56 
Found: C«59.30; H,4.59; Nrl4.29 


Ref. 
Ex. 15 


OH 


yellovish brown 
crystals 
CAcOBt) 
mp: 140. 0-145. 0>:; 
decomposition 


C^,ClN,p 
Calc: C,59.40| B,4.10| N,12.22 
Foiind: C,59.32; H,3.83; N|12.20 


Re£. 
Ex.16 


CO,Et 


orange needle-like 
crystals 
(BtQB) 
mp: U2. 0-124. 0*C 


C^,C1N,0, 
Calc: C,60.08; B,4.54; N,10.51 
Found: C,60.15; B«4.32; N,10.56 


Re£. 
Ex.17 


Q- 

hu 


yellow crystals 

(Et,0) 
mp: 122. 5-123. O^C 


C„H„C1N,0, 
Calc: C,60.95; H,4.87; N,10.15 
Found: C, 60.83; R,4.77; N»ip:19 


Re£. 
Ex.18 




yellow crystals 

(DMP-H,0) 
mp: 199. 5-201. 5'C 


C^„C1K,0,S 
Calc: C,50.19; H,3.72; N,13.77 
Found: C«49.99; R,3.56; N.13.48 


Ref. 
Ex.19 


SO,NHMe 


yellow needle-like 
crystals 

mp: 178. 0-179. O^C 


C,A,C1NAS 
Calc: C,51.37; H,4.07; K,13.31. 
Found: C,51.46; H,3.96; N,13.47 


Ref. 
Ex. 20 


SO,NHEt 


light yellow needle- 
like crystals 
(BtOS) 
np: 183. 0-184. S'C 


CA,C1N,0,S 
Calc: C,52.47i B,4.40; N.U.SS 
Found: €,52.78; 8,4.34; H,12.77 


Re£. 
Ex.21 


SO^-n-Pr 


brown needle-like 
crystals 
(iso-PrOH) 

mp: 136. 0-137. 5'C 


C,A.C1NAS 
Calc: C,53.51; H,4.71; N,12.48 
Found: C,53.80; B|4.70; N,12.63 


Ref. 
Ex.22 




yellow needle-like 
crystals 
(CR,CK) 
mp: 162. 0-163. O'C 


C A,C1N,0,S 
Calc: C,52.47; H,4.40; N,12.88 
Found: C,52.57| B,4.30; N,13.13 


Re£. 
Ex.23 


C3!,OH 


yellow crystals 

(iso-PrOR) 
BP! 169. 0-171. 0»C 


c,A.ciW|0. 

Calc: C» 60.42; R,4.5i; N,11.74 
Found: C,60.72; H,4.23; N,11.71 


Re£. 
E3C.24 


MBMs 


yellow crystals 

(OMF-^0) 
mps 210.5-213.0"^ 


C,A,C1N,0,S 
calc: C, 51.37; H,4.07; N,13,31 
Found: C,51-39; H,4.02; K.13.14 


Ref. 
Ex.25 


NEIAC 


yellow crystals 

(BtOB) 
mps 190. 0-191. 5"C 


C,^„C1N,0, 
Calc: C,59.30; H,4.45; N,14.56 
Found: C|59.28; H,4.37; K,14.59 
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Table 2 







i 






R- 


Properties 
(recxystallization 
solvent) 


Elemental analysis 


Re£. 
Ex. 26 


KHMe 


yellow prism crystals 
(AcOEt) 
np: 146. 5-147. 5*C 


Calc: C,60.59; H,4.80; 11,15.70 
Pound: 60.75; H,4.69; N,1S.66 


Ref . 
Ex.27 


CHMeNZUU: 


yellow crystals 

(AcOBt) 
np: 192. 5-194. ©•C 


Calc: C,61.09; H,5.13; N,13.57 
Pound: C,61.06; H^5.22; N«13.37 



Table 3 






R* 


Properties 
< recrys tallization 
solvent) 


Elemental analysis 


Ref. 
Ex.28 




yellow crystals 
(MeOH) 
mp: 194. 0-196. O'C 


C ^j,CllI^O s 
Calc: C,49.69/h,4*.^6j N,13.64 
Found: C«49.55; H.4.76; N,13.52 


Ref. 
Ex.29 


CHfiH 


yellow crystals 

(iso-PrOH) 
to: 149. 5-151. O^C 


C„H„C1K,0, 
Calc: C, 59-75? H,5.57; N,11.61 
^ound: C,59.6S; H,5.38; N,11.53 


Re£. 
Ex.30 


MHMs 


yellow crystals 
(AcOEt-iso-Pr,0) 
mp: 176. 5-177. 5'C 


C.A.CIN.OS 
Calc: C, 50.88; H,4.98; M,13.19 
Foxind: C,50.89; H,4.97; N,13.04 


Ref. 
Ex.31 


MIAC 


yellow prism crystals 
(AcOEt) 
mp: 187. 5-188. 5'C 


CtAiClN.O, 
Calc: C,58.69; H,5.44; N,14.41 
Found: C,58.64; H,5.45; N,14.30 


Ref. 
Ex.32 


MHHe 


yellowish brown 
needle-like crystals 
(AcOEt) 
mp: 146. 5-148. O^C 


C,A,C1N,0 
Calc: C, 59.91; H,5.87; N,15.53 
Pound: C,59.86; H,5.73; N,15.59 


Ref. 
Ex.33 


CHHeNHAc 


yellow crystals 

(AcOEt) 
to: 170. 0-174. O'C 


C«H«C1N,0, 
Calc: C,60.50; H,6.04; N,13.44 
Found; C,60.39; H,6.10; N,13.24 
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Table 4 










Properties 
(recrystallisatlon 
solvent) 


Elenental analysis 


Ref . 
Ex.34 




H 


yellov needle*like 
crystals 
(CH,CN) 
mp: 232. 0-233. 0*C 


Calc: C,50,19; H,3.72; K,13.77 
Found: 50.19; H,3.55; N.13.72 


Ref. 
Ex.35 


m-SOJMH, 


E 


yellowish brown 
crystals 
(CH,CM) 
np: 225.5-226.5*0 


C,A,C1KAS 
Calc: C,50.19; H,3.72; N,13.77 
Found: C,50.U; HJ.55; N«13.59 


Ref. 
Bx.36 


p-SO^ 


Me 


yellowish brown 
crystals 
(BtOR) 
np: 235. 5-237. O'C 


C,A,C1N,0.S 
Calc: C,51.37; H,4.07j N,13.31 
Found: C,51.49; H,4.07; N.13.03 


Ref. 
EX.37 


p-SO^ 


OMe 


yellowish brown 
needle-like crystals 

(EtOH) 
mp: 23 8. 0-23 9. 5*^0 


^C,AtC1NAS 
Calc: C,49.49; H,3.92; Na2.82 
Found: Ci 49.44; B,3.79; N,12.90 


Ref. 
Ex.38 


p-SO^ 


CI 


yellow crystals 

(EtOH) 
dd: 236.0-237.0% 


C^^^Cl^AS 
Calc: C,46.27; H,3.20; N,12.70 
Found: C,46.29; H,3.07; N,12.54 



•Ubl» 3 





Properties 
( recrys talliza tion 
solvent) 


Elemental analysis 


Ref. 
Ex.39 


yellow crystals 

(EtOH) . 
inp: 196. 5-197. 5'C 


C^5H„C1M,0,S, 
Calc: C,43.64; H,3.17; M,13.57 
Found: C,43.75; H,3.06; N,13.33 



- 43 - 





n 


Propertiea 
( recrys tallization 
solvent) 


Elemental analysis 


Re£. 
Ex.40 


1 


yellow needle-like 
crystals 

(EtOH) 
mpt 212. 0-213. 0'C, 
decooposition 


C ^jClN O^S 
Calc: C,46.^2; hJ.'34; N,14.26 
Found: C,49.18; R,3.26; N,14.33 


Re£. 
Ex. 41 


3 


yellow plate crystals 

(CB,car) 

bp: 215. 0-216. 0*t 


C,A,ClN,O.S 
Calc; C,51.37; H,4.07; W,13.31 
Pound: Cr51.25; H,4.09; N,13.02 



Ttable 7 






Properties 
(r ecrys tallization 
solvent) 


Elemental analysis 


Re£. 
Ex.42 


yellow crystals 
(MeOH) 
mot 216. 0-217. 0'C 


c A,C1N,0,S 
Calc: C, 48.32; H,4.32; N,14.12 
Found: C,48.29; H,4.20; N,14.10 
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ProDcrties 


Re£. 
Bx.43 


KBT8 


yellowish broMn liquid 

RUR 8i>6Ctrum ^(CUSO-d,) ppm: 2.32(3H, a), 2.84(2B, t, 
J«8Hz), a.28(2H, q, J-8Hz), 6.99(2H, 'd, J-S.SBz), 7.07(2B, 
d, J-8.5Hz)t 7.27(2R« d, J-8Hz), 7.58(2H, d« J»8Rz), 7.60- 
7.65(1H, m), 7.80-7.8S(3B« m), 8.36(1H, J«8.5Hz), 
9,98(1H, 81 

ZR spectrum V(liq). cm'': 3416, 1528, 1160 


]le£. 
Bx.44 


NBn, 


reddish brown licspiid 

NMR spectrum (CDCl,) ppm: 2.89(2H, t, Jb6.5Hz), 3.61(2R, 
q, J-6.5HZ), 4.66(4a, b) , S.84(1H, t, J-6.5H*), 6.73(2R, d, 
Jb8Hz), 7.04(2H, d, JbSHz), 7.20-7. 35U0H, m), 7.40(1H, t, 
J-8BZ), 7.61(1H, d, J«8Hz), 7.71(1H, t, J-8Hz). 7.89(1H, d, 
J*8Hs) * 

Hasa spectrum m/z: S22, 524(3:1, if) 
ZR spectrum V(liq) cm'*: 3416, 1522 


Ref . 
BX.4S 


CHHeOB 


yellow crystals 

NMR spectrum ^ (CDCl,) ppm: 1.50(3H, d, J«6Hz), 3.00(2R, t, 
J«7Hz), 3.73C2H, q, J-7Hr), 4.92(1H, q, J-6H2), 5.86(1K, a), 
7.23 (2H, d, J«8Bz), 7.38 (2H, d, J»8Hz), 7. 45-7. 50 (IK, m) , 
7. 65-7. 75 (2B, m) , 7.89(1H, d, J-8.5H2) 

IR spectrum V{KBr) cm*S 3424, 1516, 1364 
Mass spectrixm m/2: 370, 372(3:1, K*) 
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T&bXe 9 





Propertieg 



Ref . 
Ex.46 



IR spectrum V(Iiq) cm**: 3392, 1522 
Haas gpectrum m/zs 512. 514(3-1^ nT) 



Reference Example 47 

N- [4 - [2- [ (2-chloro-3-nitroquinolin-4-yl)ani£no] ethyl ] phenyl ] -N- 
me thylace tamide 

To 2.59 g of 2-chloro-N-' [2- [4- (methylamino)phenyl]ethyl] -3- 
nitroquinoline-4-aiiiine there were added 26 ml of pyridine and 
6.9 ml of acetic anhydride, euid the mixture was stirred at room 
temperattire for 1-5 hours. The solvent was distilled off under 
reduced pressure and the residue was washed with isopropyl ether 
to obtain 2.72 g of yellow crystals. Recrystallization from 
ethanol yielded yellow prism crystals with a melting point of 
176.5-177.0*'C. 

Elemental analysis: C„H„C1N,0, 
Calculated: C, 60.23; H, 4.80; N, 14.05 
Found: C, 60.28; 4.70; N, 14.01 

The con^jound for Reference Example 48 listed in Table 10 was 
obtained by the same method as Reference Example 47. 



Table 10 
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Properties 
( recrya toIXization 
soivenb) 


Slenental analysis 


Ret. 
EX. 48 


yellow prism czystals 

(THF) 
mo: 171. 0-172. 5*C 


Calc: C,59.«; H,5.75; K,13.91 
Found: C,59.50; H,5.63; N.13.95 



Reference Bxaii7)le 49 

2-chloro-5, 6,7, B-tetrahydro-N- [2- [4- (N-methylbenzylamino) phenyl] 
ethyl] -3-nitroquinoline-4-amine 

To a suspension of 36.8 g of 2-chloro-5,6,7,a-tetrahydro-N- 
[2- [4- (methylamino) phenyl] ethyl] -3-nitroquinoline-4-ainine, 14 .1 
g of potassium carbonate and 370 ml of N,N-dimethylformamide 
there was added dropwise 12.4 ml of benzyl bromide at room 
temperature while stirring. After stirring at room tentperature 
for 14 hours, the reaction mixture was added to ice water and 
extracted with methylene diloride. The extract was washed with 
water and then*dewatered and concentrated under reduced pressure. 
The residue was purified lay column chromatography [silica gel, 
methylene chloride/n-hexane (1:1)] to obtain 41.9 g of a red 
liquid. 

IR spectrum V(liq) cm'S 3432, 1580, 1522 
Mass spectrum m/z : 450, 452 (M*, 3:1), 210 (BP) 

NMR spectrum 5 (CDCl,) ppm : 1.65-1.80 (4H, m) , 2.02-2.15 (2H, m) , 
2,70-2.85{4H, m) , 3.03(3H, s), 3.30(2H, q, J=6Hz), 4.33(1H, br- 
s), 4.53(2H, s), 6.71(2H,-d, J=8.5Hz), 7.01(2H, d, J=8.5Hz), 
7.15-7.38(5H, m) , 7.22(2H, d, J=7.5Hz), 7.24(1H, t, J=7.5Hz), 
7.31(2H, t, J=7"5Hz) 

Reference Exaxqple 50 

N- [4 - [2- [ (2-dibenzylamino-3-nitroquinolin-4-yl)amino] ethyl] 
phenyl ] acetamide 

A mixture of 5.75 g of N- [4- [2- [ (3-amino-2-chloroquinolin- 
4-yl)amino]ethyl]phenyl]acetamide and 11,9 ml of dibenzylaraine 
was stirred at lOO'^C for 10 hours. Water and 10% hydrochloric 
acid were added to the reaction mixture, the precipitate was 
filtered off, and the mother liquor was extracted with methylene 
chloride. The extract was washed with water and then dewatered, 
and the solvent was distilled off. The resulting reddish orange 
oily residue was purified by column chromatography [silica gel. 
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ethyl acetate/n-hexane (1:2-2:1)] to obtain 6.37 g of a reddish 
orange liquid. 

IR spectrum V(liq) cm"* : 3320, 1668, 1522 

NMR spectrum * (CDCl,) ppm : 2.1S(3H, s) , 2.88(2H, t, J=7Hz} , 
4.03(2H, q, J=7Hz) , 4.50(4H, s) , 7.00-7 .30 (13H, m) , 7.42(2H, d, 
J=8Hz), 7.50-7. 60 (3H, m) . 7.92(1H. d, J=8Hz) 

The compounds for Reference Examples 51-54 listed in Tables 
11 and 12 were obtained by the same method as Reference Exanple 
50. 



Table 11 






Prouerties 


Ref. 
Ex.51 


reddish orange liquid 

NMR spectrum ^ (CDCl,) ppm: 1.48 (3H, d, J=6.5Hz), 1.78 (IK, 
br-s), 2.91(2H, t, J=7Hz) , 3.96(2H, q, J=7H2) , 4.50(4H, 
s), 4.86(1H, q, J-6.5H2). 7 .10-7.35 (14H, m) , 7 .50-7.60 (3H, 
m), 7.92(1H, d, J»8Hz) 

IR spectrum V(liq) cm"*: 3352, 1526 
Kass SDectrum m/z: 532 (H*) 



^ Table 12 





R* 


n 


Properties 


Ref. 
Ex. 52 


NHAC 


2 


orange liquid 

NMR spectrum * (CDCl,) ppm: 1.65-1.85 (4H, m) , 
2.16(3H, 8), 2.30-2.50(2H, m) , 2 . 60-2 .75 {2H, m) , 
2.77(2H. t, Ja7H2), 3.45(2H, td. J»7, 6Hr) , 4.34(4H, 
B), 5.78(1H, t, J»6Hz), 7.11(2H, d, J«8.5Hz), 7.15- 
7,30(10H. m), 7.41(2H, d, J=s8.5Hz) 

IR spectrum V(lia) cm"': 3316, 1670, 1518 


Ref. 
Ex. S3 


SOJNH, 


1 


reddish orange liquid 

NMR ^ectzum ^ (DHSO-d,) ppms 1.95-2.05(2H, m) , 
2.68(2R, t, J«8Hz), 2.88(2H, t, Ja7Hz) , 3.00(2H, t, 
J»7Hz), 3.65(2H, td, J-7, 6Bz) , 4.34(4K, 8), 6.98(1B, 
t, J=6Hz), 7.10-7.30(12H, m) , 7.38(2H, d, J«8Hz), 
7.74 (2H, d, J-8HZ) 

IR spectrum V(liq) cm'*: 3352, 1560, 1336 


Ref. 
Ex. 54 


ABn, 


1 


reddish . orange liquid 
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1 






HtIR ipeetnm ^ (C33C1,} ppm: 2.04 (2E, quintet, 
J-7.5HX). 2.75(2H, t, J-7Hx) , 2.76(2H, t. J«7.5Ha), 
3.08(2B« t, J-7.SBX), 2.€9{2B, q, J«7Hx), 4.40(4a. 
e), 4.63 (4H, 8), 6*68(2H, d, J*8.5Hz). 6.99(2H, d, 
J«8.SHz)« 7.12(4B, d, J«8Hz). 7.20-7.30 a)« 
7.32 (4Bi t, «r«8Bs) 

IR spectrum V(liq) em'^i 3344, 1523 
MAM Bpectrum m/x: 673 (MT) 



Reference Exan^)ie 55 

4- [2- [ (2-N-met±ylben2ylaiidno-3-nitroguinplin-4-yl)ainino]eth^ 
benzenesulfonamide 

After dissolving 2.41 g of 4-[2-[ {2-chloro-3-nitroquinolin- 
4-yl)amino]ethyl] benzenesulfonamide in 7.6 ml of N- 
methylbenzylamine, the solution was stirred at lOO^C for one hour. 
After cooling the reaction mixture to room tenqperature, 5% 
hydrochloric acid was added and extraction was performed with 
methylene chloride. After washing the extfact first with water 
and then with saturated saline and dewatering, the solvent was 
distilled off under reduced pressure. The residue was purified 
by column chromatography [silica gel, methylene chloride/ ethanol 
(50:1-40:1)] to obtain 2.34 g of reddish orange crystals. 
Recrystallization from methanol yielded reddish orange crystals 
with a melting point, of 156. 0-157. S^C. 
Elemental analysis: C^jd^fifi^S 
Calculated: C, 65.05; H, 5.90; 15.17 
Found: C, 64,81; H, 5.91; N, 14.90 

Reference Exaxnple 56 

4- [2- [ (3-amino-2-chloroquinolin-4-yl) amino] ethyl] benzamide' 

After dissolving 2.05 g of niclcel chloride • 6H,0 in 32 ml of 
methanol and adding 1.18 g of sodium borohydride at room 
texnperature, an N,N-dimethylformamide solution containing 6.41 g 
of 4-I2-[(2-chloro-3-nitroquinolin-4-yl)amino]ethyl] benzamide 
was added. Next, 0.65 g of sodium borohydride was gradually 
added. After filtering off the insoluble portion, the solvent 
was distilled off under reduced pressure and a mixed solution of 
water, ethyl acetate and methanol was added to the obtained 
residue prior to extraction. After washing the organic layer 
with saturated saline and dewatering, the solvent was distilled 
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off under reduced pressure. The residue was purified by column 
chromatographsr [silica gel, methylene chloride/me thanol (30:1- 
10:1)] to obtain 2.88 g of light brown crystals. 
Recrystallization from ethanol yielded light yellow crystals 
with a melting point of 220. 0-220 •S'^C. 
Elemental analysis: C^,H„ClN^O 
Calculated: C, 63.44; H, 5.03; N, IS. 44 
Found: C, 63.28; H, 4.93; N, 16.24 

The confounds for Reference Examples 57-94 listed in Tables 
13 to 25 were obtained by the same method as Reference Example 
56. 
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Table 13 






n 


( recxystaUizatlon 
solvent) 




Ref . 
Ex. 57 




licrhh oTflen eifVBfcjila 
(BtOH) 
bid: 148. 0-150. O'C 


Calc: C, 64.31; H,5.'40; !I,15.79 
Pound: C»64.39; B,5.41; N,15.97 


Ref. 
Ex.58 


OH 


faint brown cxyBtols 
(AcOEt) 
bp: 218. 0-220. O'C 


Calc: C,65.07; H,5.14; K,13.39 
Found: C,65.04; H,4.93; N,U.29 


Re£. 
Ex. 59 


CO^t 


faint brown needle- 
' like crystals 

(iso-Pr,0) 
bp: 113. 0-115. O'C 


C1JL,C1N,0, 
Calc: C^64.957 H,5.45; N,U.36 
Found: C,65.09; H,5.41; N,11.40 


Ref. 
Ex. 60 


CH, 


light green crystals 
(BtOR) 
np: 113. 0-115. O'C 


Calc: C,65.7^ffH?f^7i; M,10.95 
Found: C,6S.61; H,5.82; N,10.95 


Ref. 
Ex. 61 


SO/IH, 


brown needle-like 
crystals 
(MeOH) 
np: 202.5-204.0*0 


C,A,ClW,OjS 
Calci C,54.18; H,4.S5; 11,14.87 
Found: C,54.11; R«4.47; H,15.07 


Ref. 
Ex. 62 


MHMS 


light brown crystals 
( AcOEt-n-Hexane ) 
np: 125. 5-126. S^'C 


C,A,C1N,0,S 
Calc: C,55.31; H,4.90; N,14,33 
Found: C,55,14; H,4.81; K,14.09 


Ref. 
Ex. 63 


NBT0 


colorless crystals 

(iso-PrOH) 
op: 142. 0-142. 5«C 


C„H„C1N,0,S 
Calc: C,61.73; H,4.56? N.12.00 
Found: C,61.61; Hr4.84; N,11.82 


Ref. 
Ex. 64 


NHAC 


light yellownprism 
crystals 
(CHjCl,) 
flip: 161. 5-163. 3*C 


C.A,C1N,0 
Calc: C,64.31; H,5.40; N,15.79 
Found: C,64.12; H,5.24; N,15.65 
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T^le 14 



OX' 







Propertiea 
( recry s talliza tion 
solvent) 


Elemental analysis 


Ref . 
Ex.65 


SO^ 


light brom crystals 
(DMF-HjO) 
mp: 201. 5-202. 5'C 


' C,^,C1N,0 S 
Calc: C,53.61; H«5.56/ N, 14.71 
Found: C,53.67; H,5.46; N,14.72 


Re£. 
Ex.66 


NHAc 


colorless crystals 

(Benzene) 
mo: 134. 0-134. S'C 


C^A,C1N,0 
Calc: C,63.59; H,6.46; N.15.61 
Fotmd: C,63.87; H,6.50; K,15.50 


Ref. 
Ex. 67 


NHeAc 


brown needle-like 
carystals 
(AcOBt) 
WPS 156. 0-158. 0«C 


C^C1W,0 
Calc: C,64.42; H,6.76; N«15.03 
Found: C,64.38; H«6.75; N,14.93 


Ref. 
Ex.68 


CHHeNHAC 


colorless crystals 
(C3I,Cl,-n-Hexane) 
mp: 132. 0-134. 0'C 


C„fl„ClM,0 
Calc: C, 65.19; H«7.03; N« 14.48 
Found: C,65.04; B,7.15; N,14.40 



Table 15 






R- 




Properties 

(recrystallizatioxv 
solvent) 


Elemental analysis 


Ref. 
Ex.69 




H 


greenish brown 
crystals 

(CH,CN) 
mp: 158.0-160.0*0 


C„H ClN.O,S.l/8H,0 
Calc: C,53.86; H,4.59? N,14.78 
Found: C,53.78; H,4.34; N,14.67 


Ref. 
Ex.70 




He 


light brown 
crystals 
(EtOH) 
xnp: 201. 0-202. 0'C 


C„H„C1N,0,S 
Calc: C.55.31; H,4.90; N,14.33 
Found: C,55.32; H,4.96; N«14.11 


Ref. 
Ex.71 


p-SOJMH, 


OMe 


light brown 
crystals 
(EtOH) 
np: 196. 5-198. 0*C 


C,^,,C1N.0,S 
Calc: C,53.13; H,4.71; N,13.77 
Found: C,53.15; H,4.71; N,13.87 
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Properties 
( recxys talllsation 
solvent) 


Elemental analysis 


Re£. 
Bx.72 


light brown crystals 
(AcOBt) 
mp: ITS.O-m.O'C 


C^,C1N.0,S, 
CalC! C.47.05J H,3.95; K,14.63 
Pound: C«47.03; H,3.89; N,14.41 



Table 17 





n 


Properties 
( reczys tallization 
solvent) 


Elemental analysis 


Re£. 
Ex.73 


1 


light yellowish Inrown 
needle-lilce crystals 
(BtOH) 
mp! 202, 0-203. O^'C 


Calc: C,52.96; H,4.17; N,15.44 
Found: C,52.88; H,4.29; M,15.19 


ReC. 
Bx.74 


3 


light green needle- 
IDce crystals 
(MaOH) 
mt 163. 0-166 .D*t: 


Calc: CrSS.flf'H,'"?!?^; K,14.33 
Found: 55.21; H,4.99; N,14.09 



Tabfe 18 






Properties 
(recrya tallization 
solvent) 


Elemental analysis 


Ref . 
Ex.75 


light yellow crystals 
< AcOBt) 
np: 182. 0-183. 0*C 


C„H^,0,S 
Calc: C,65.05; H,5.90; N.15.17 
Pound: C,64.81; H,5.91; K,14.90 
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Propertios 
( feczys taXlization 
solvent) 


Elemental analysis 


Re£. 
Ex.76 


gray crystals 
no: 208. 0*210. 0«C 


Calc: C. 68,28; H,6.30; N,13.27 
Pound: C,68.30; R,6.30; ll»13.25 



Table 20 






R* 


Properties 


Rec. 
E3C.77 


SU|NnIie 


green liquid 

NHR spectrum (DMSO-^) ppm: 2.38(3B, d, 
J->5.5Hz), 2.93(2H, t, J»7.5Hz)» 3.50(2H, 
td, J-7.5, 7Hz), 4.93 (2H, br-s) , 5.27(1H, 
t, J»7Hz), 7.24(1H, q, J=5.5Hz), 7.35- 
7.45(4R, m), 7.6S(2H« d, J»8.SHz)« 7.66(1H, 
dd, J«a.5,lHz), 7.90(1H« dd, J<i8.5« IHz) , 
7.95(1H, br-a) 

IR spectrum V(liq) cm": 3360, 1360, 1184 
Kass snectrumm/z: 390. 392(3:1. M') 


Re£. 
Ex.78 


SO/IHEt 


greeiT liquid 

NMR spectrum ^ (l3MSO-d,) ppm: 0.95(3H, t, 
J«7.5Hz), 2.70^2.80(2H, m) , 2.95C2H, t, 
Ja7;5Hz), 3.50(2H« q, J=7.5Hz), 4.90(2H, 
br-s), 5.25(1H, t. J=7.5Hz), 7 .30-7.45 (5H, 
m), 7.60-7.80(3H, m) , 7 .80-7 .90 (IH, m) 

IR spectrum V(liq) cm'': 3352, 1386, 1184 
Mass spectrum m/z: 404/ 406(3:1. M') 


Re£. 
Ex.79 


SO^-n-Pr 


green liquid 

NMR spectrum ^ (X3HSO-d,) ppm: 0.80(3H, t, 
J-7HZ), 1.35{2H, sextet, J=7Hz), 2.65(2H, 
q, J=7Hz), 2.90(2H, t, J=7.5Hz), 3,50(2H, 
q, J=7.5Hz). 4,95(2H, br-s), 5.25(1H, t, 
J=7.5Hz), 7.35-7.45(5H, m) , 7 . 65-7 .70 (3H, 
m), 7.85-7.95 (IH, m) 

IR spectrum V(liq) cm'*: 3352, 1380, 1160 


Re£. 
Ex.80 


SO^e, 


deep green liquid 

NMR spectrum ^ (DHSO-d,) ppm: 2.57(6K, s) , 
2.96(2B, t, J-7HZ), 3.53 (2H, q, J=7Hz) , 
4.93(2H, br-s), 5.29(1H, t, J=7Hz) , 7.35- 
7.45(2H, m), 7.44(2H, d, J=8.5Hz), 7.59(2H, 
d, JiS.SUz), .7.66(1H, dd, J^B, iHz), 
7.90(1H, dd, J«8, iHz) 

IR spectrum V(liq) cm'S 3360, 1338, 1186 
Mass spectrttm m/z: 404. 406(3:1. HC) 






dark green liquid 

NMR spectrum ^ (ZTKSO-dJ ppm: 2.83 (2K, t. 
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J-7.5HX), 3.4S(2H, J-7.5Hx), 4.45(2H, d, 
J-S.SHz), 4.90(2H, S), 4.96(1H, t. 
J-5,5Hx), 5.24{1H, J-7.5H«), 7.16{2H. d, 
J-aas), 7.21(2H, d, J-8HX), 7.35-7.45<2H, 
ffl), 7.68(1B. dd, J-8.5,2Hz), 7.97(lfi, dd, 
J«8.5,2as) 

XR spectrum V(Xiq) cm'^ 3352 

Masa apeetnmm/g! 327, 329(3;1. If) 
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Table 21 






R* 


Properties 


Ref . 
Ex. 82 


NBzi, 

• 


brown liquid 

HMR spectrum ^ (CDCl,) ppm: 2.82(2H, t, 
J«6.5Hz). 3.44(2H, d, J=6.5Hz), 3.76(1H, t, 

6.73(2R, d, J-8.5HZ), 7.06(2H, d, J»8.5H2), 
7.20-7.40(1H, m), 7 .40-7.50 (2H, m) , 
7.86(1H, d, J-8H2) 

IR flpectxum V(liq) cm"*: 3440, 3356 
Kass speetruffl m/z: 492, 494(3:lt VC) 


Ref. 
Ex.83 


CHKeNKAc 


brown liquid 

NMR spectrum ^ (DMSO-d,) ppm: 1.30(3H, d, 
J=7.5Hzl- 1 fl9fiif n\ o Ri r^TT ^ 

JL,mO^\jtXf aft ^.OJL^ZXl^ 

J=7.5Hz), 3.44(2H, td, Jn7.5; 7Hz) , 
4.85(1H, q, Jo7.5Hz), 4.90(2H, B)., 5.24{1H, 
t, J-7HZ), 7.13 (2H, d, J=8Hz) , 7.18(2H, d, 
J«8Hz), 7.35-7.50(2H, m) , 7.67(1H, dd, 
J==8,lHz), 7.90-8.00(lH, m) , 8.07(li{, d, 
J37.5HZ) 

IR spectrum V<liq) cm": 3336, 1656 
Kass spectrum ra/z: 382 (H*) 


Re£. 
Ex.84 


MMeAc 


colorless liquid 

MKR spectrum ^ (D2CS0-d,) ppm: 1.74 (3H, s) , 
2.67 (2a, t, J»7Hz), 3.11(3H, s) , 3.50(2H, 
q, Jo7Hz), 4.90(2H, br-s), 5.26<1H, t, 
J=a7Hz), 7.15(2H, d, J=8.5Hz), 7.24 (2H, d, 
J88.5HZ), 7.30-7.45(2H, m) , 7.67(1H, dd, 
Jo8:3,lRz), 7.92(1K, dd, J»8.5, IHz) 

ZR spectrum VUiq) cm'*: 3344, 1646 
Mass spectrum m/z: 368(11*) 
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Table 22 







Properties 


Re£. 
E3C.85 




brown liquid 

MUR spectrum ^(CHSO-d,) ppm': l.eo-1.7S(4B, m), 
2Ai{2n, J-6EZ), 2.56(2R, t, J-6Rz), 
2.72(2H, t, J=«7.5H2), 3.28(2H. td, J-7.5, 
4,36(2H, br-S)« 4.41(1H, t, J»6Hz)« 
4.45(2H, d, J>6Hz)« 4.96(1H, t, J«6H2) , 
7.13(2H, d, J-8.5RZ), 7.21(2H, d, J-8.5Hz) 

IR spectrum V(liq) cm'*: 3352 

Uass SDectrum n/z: 331, 333(3:1, K*) 


Re£. 
E3C.86 


NHMs 


light brown liquid 

NMR spectrum ^ (OUSO-d,) ppm: 1.60-1.75(4H, m) , 
2.41(2H, t, 2.57(2H, t, J»6Hz), 
2.70(2H, t. J-7H2), 2.92(3H, fl), 3.28{2H, q, 
J«7Hz), 4.36 (2H. br-s) , 4.40{1H, t, J«7Hz), 
7.U(2H, d, J-8.5HZ). 7.14(2H, d, J«8,5Hx), 
9.46(1H, br-s) 

ZR spectrum V(liq) cm'S 3356, 3264, 1336, 1154 
Mass SDectrumm/z: 394. 396(3:1. fit) 


Ref. 
Ex.87 


NHeBn 


brown liquid 

NMR spectrum f (CDCl,) ppm: 1.60-1.80(4H, m), 
2.20-2. 3S(2H, m) , 2.65-2.80 (4H, m) , 3.02(3H, 
s), 3.20-3.40(3H, m) , 3.S2(2H, br-s), 4.52 (2a, 
8), 6.70(2R, d, J88.5HZ), 7.05(2B, d, 
J»8.5Kz), 7.15-7.40(5H, m) , 7.21(2H, d, 
J«7.5Rz), 7.20-7.30(lB, m), 7.31(2Rt t, 
J-7.5HZ) 

ZR spegtrum V(liq) cm'': 33S6 

Mass soectrum m/s: 420, 422(3:1. K") 
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Tkbl« 23 










Properties 


Re£. 
Ex.88 




R 


light green liquid 

NMR S5>ectrum ^ (DMSO-d,) ppm: 3.32(2H« t, 
J«8ac), 3.52(2H, td, J'B, 7Hr) , 4.94(2H, br-s) , 
5.22(UB, t, J=7HzJ, 7 .35-7 .45 (7H, m) , 7.49(1H, 
td, Ja6,lH2), 7.67(1H, dd, J«8,lHz), 7.88(1H, 
dd, Je8,lHZ}, 7.95-8.00(lH, m) 

IR spectrum V(liq) cm*': 3428, 3330, 1180 
Mass spectrum ffl/z: 376, 378(3:1, H*) 


Re£. 
Ex.89 


p-SOjNH, 


CI 


reddish brown crystals 

NMR spectrum ^ (DMSO-d,) ppm: 2.91(2H, t, 
J-7.5H2), 3.43(2H, td, J»7 .5, 6 .SHz) , 5.08{2H, 
br-s), 5.35(1H, t, Ja6.5Hz), 7.16(2H, br-s) , 
7.39(1H, dd, J39, 2.5Hz)« 7.40(2K, d, j38.5Hz), 
7.69(1H, d, J-9H2), 7 .73 (2H, '►d, J«8.5Hz), 
B.OKIH, d, J=2.5Hz) 

ZR spectrum V(liq) cm'S 3444, 3372, 1330, 1160 
Mass soectrumm/z! 410. 412. 414(9:6:1. M") 
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R*' 


Properties 


Ref. 
Ex.90 


CBIfeOR 


yellowish brown liquid 

NMR spectrum ^ (CDCl,) ppm: 1.50(3B, d, J"6Hz), 
1.75 (IH, br-8), 2.92 (2H, t, J-7Hz), 3.46(2H, 
t« J«7Hz), 3.50(1B« br-0), 4.00(2B, br-s), 
4.50(4R, 8), 4.90(1E, q, J«6Rz), 7.15- 
7,40(17H, 0), 7.77(1H, d, J«7.5Hz) 

IR spectrum V(lia) cm'S 3416 


Ref. 
Ejc.91 


MHeAe 


brown liquid 

NMR spectrum ^(CDCl,) ppm: 1.86(3H, br-s), 
2.94(2H, t, Ja7Hz), 3.25{3H, br-s), 3.48(2R, 
td, J«7.5,5H2>, 3.60(1H, t. Ja5.5H2), 4.01(2H, 
br-8), 4.51(4R, 8), 7.12(2H« d, J-SBs). 7.16- 
7.42 (ISa, ffl), 7.79 (IH, d, J»8.5Hz) 

IR spectrum V(liq) cm"*: 3420. 3370. 1660 
Hasa spectrum m/s: 529 (K*) 


Ref. 
Bx.92 


KBkc 


brown liquid 

NMR spectrum ^ (CtX:i,) ppm: 2.17 (3R, 8). 
2.88(2R. t, J-6.SHZ). 3.44(2H. t. J«6.5Hz). 
3.57(1H, br-8), 4.00(2H. br-s). 4.50<4H. a), 
7.15(1H. br-s), 7.15-7.30(13H, m). 7.36(1H. t. 
J»7.SHz). 7.40-7.45(3H. m) , 7.78(1B, d. 
J-8.5HZ) 

IR spectrum V(liq) cm'': 3324. 1670 
Mass spectrum m/zt 515 (iT) 
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Table 25 






R* 


n 


Properties 


Ref . 
Ex.93 






brown liquid 

MMR spectrum ^ (CDCl,) ppm: 1.60-I.80(4H, m) , 
2.17(3H, s), 2.20-2,35(2H, m) , 2 .65-2.75 (2H, 
m), 2.73 (2H, t. J«6.5Hz), 3.34(2H. t, 
J-6.5HZ), 3.61(2H, br-s), 4.23 (4H, s) , 
7.11C2H. d, J«8Ha:), 7.15-7.33 (lOH, m) , 
7.41(2H, d, J=8Hr) 

IR spectrum V(liq) cm'*: 3412, 3320, 1668 
Mass spectrum m/z: 519 (M*) 


Ref . 
Ex.94 


NBn, 


1 


green liquid 

NMR spectrum (CDCl,) ppm: 2.02(2H, quintet, 
J«6.5Hz), 2.62 (2H, t, J»6.5H2:), 2.83 (2H, t, 
J-6.5HZ), 2.87(2H, t, J=:6.5Hz), 3.17(2H, br- 
s), 3.49(2H, t, Ja6.5Hz), jr.65(lH. br-s) , 
4.12(4H, 8), 4.63 (4H, s) , 6.63 (2H, d, 
J»8.5Rz)« 6.85(2H, d, J=8.5Hz), 7.15(2H, t. 
«J«7.5Hz), 7.20-7.30(14H, m| , 7.32(4H, t. 
J-7.5HZ) 

IR spectrum V(liq) cm**: 3384 
Mass spectrum m/z: 643 (H') 



Reference Exan^le 95 

4- [2- {4-chloro-lH-iitddazo [4, 5-c] quinolin-l-yl) ethyllbenzamide 

Upon adding 10 ml of ethyl orthoformate to 2.45 g of 4-[2- 
[ (3-ainino-2-chloroquinolin-4-yl)aiaino]ethyl]ben2ainide, the 
mixture was stirred at 80-120°C for 5 hours. After addition of 
n-hexane at room temperature, the precipitated crystals were 
filtered off and washed with isopropyl ether to obtain 2.29 g of 
light brown crystals. Recrystallization from acetonitrile 
yielded colorless crystals with a melting point of 287 .0-288. 0*^C. 
Elemental analysis: C^H^sClN^O 
Calculated: C, G5.05; H, 4.31; 15 . 97 
Found: C, 64.80; H, 4.08; N, 16.15 

The compounds for Reference Examples 96-147 listed in Tables 
26 to 34 were obtained by the same method as Reference Example 
95. 
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I labia 26 



OK 

opertiea | B 
vtalllxation 

olvent) 
jh.^ brown 

rystals Calc: C 









Propertiea 
( recryv talllxation 
solvent) 


Elemental analysis 


Ref. 
Ex.96 


CGNHMe 


a 


liffht brown 
crystals 
(EtOB) 
mp: 220. 0-222. 0*C 


Calc: C,6S,84; B,4.70; N,15.36 
Found: 0,65.66; B,4.76; N«15.07 


Ref. 
Ex.97 


OK 


H 


light brown 
crystals 

mp: 231. 0-232. 0*C 


calc: 0,66.77; H,4.36; N,12.98 
Found: 0,67.04; B,4.06; N,13.07 


Ref. 
EX.98 


CO,Et 


H 


light brown 
crystals 
(iso-PrOH) 
mp: 128. 0-129. O'C 


c„Hj,caN,o, 

Calc: 0,66,40; H,4.78; N,11.06 
Found: 0,66.50; B,4.57; N,11.05 


Ex.99 




H 


colofless crvfl talis 

(BtOB) 
US): 165. 5-167. S^C 


.0^ OIN.O. 
Calc: 0,67.09; H.5.12y N,10.67 
Found: 0,67.13? H,5.08; N,10.72 


Ref. 
Ex.100 


SO^t 


H 


light green 
crystals 

(EtOH) 
mp: 205. 0-206. 5*C 


0^„C1N,0,S 
Calc: 0,57.90; B.4.62; N,13.50 
Found: 0,58.18; H,4.59; N,13.53 


Ref. 
Ex.101 


SO^-n-Pr 


H 


light yellow plate 
crystals 
(HeOH) 
bp: 231. 5-234. 5'C 


C,,H,,C1K,0,S 
Calc: 0,58.80; B,4.93? N,13.06 
Found: 0,58.68; H,4.71; N,12.92 


Ref. 
Ex.102 


SO^Qfe, 


B 


light yellow 
crystals 

(C2i,CN) 
mp: 233.5-235,0«C 


0,^„01NAS 
Calc: 0,57.90; K,4.62; N,13.50 
Found: 0,57.71; H,4.53; N,13.26 


Ref. 
Ex.103 


SO^ 


H 


light yellowish . 
brown crystals 
(DMF-H,0) ^ 
np: 265. 0-266. S'^C 


0.A.C1NAS 
Calc: 0,55.89; B,3.91; M,14.48 
Found: C,55.72; B,3.73; M,14.52 


Ref. 
Ex.104 


SOjHHMe 


B 


yellow crystals 

(DMF-I^O) 
mpi 216. 5-217. 5*C 


C„H„01N,0,S 
Calc: 0,56.93; K,4.27; N,13.98 
Found: 0,56.79; B,4.43; N,13.80 
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Table 27 









Properties 
( reczys tallization 
solvent) 


Elemental analysis 


Ref . 
Ex.105 


SO,NHHe 


He 


colorless crystals 

(Z3HP-I^0) 
mp: 253. 0-254. 0'^C 


C^,C1N,0,S 
Calc. : C, 57,90; H.4 62* H r3 ^0 
Found: C, 57.92; H,4.40; N,13.48 


Ref. 
Ex.106 


SO,NHHe 


Bt 


light yellow crystals 
. (DMF-H,0) 


C,JL,C1N,0,S 
Calc: CSS.ad; H,4.93; N,13.06 

Found: C.5fi.61r ft d Il7*«fi9 


Ref. 
Ex.107 


SOJNHHe 


n-Pr 


light yellow crystals 
(nMF-H,0) 
niD: 260 4V* 


cyi„ciN,o,s 

Calc: C,59.65; H,5.23; N.12.65 
Pound • C *5Q *70» W m 1*5 ci 


Ref. 
Ex.108 


SO^NHHe 


n-Bu 


light brown crystals 
mo: 205. 5-206. 0"C 


CxA,ClN,0,S 
Calc: C, 60.45; H,5.51; M,12.26 
Found: C,60.45; H,5.47; M,12.2S 


Ref. 
Ex.109 


CH,OH 


H 


light birown crystals 
(BtOH) 
mp: 191. 0-193. 0*C 


C^.ClNjO 
Calc: C,67.56; H,4.77; N,12.44 
Pound: 0,67.58; H,4.58; K,12.27 


Ref. 
Ex.lio 


CR,OH 


n-Bu 


light yellow crystals 
(AcOEt) 
mp: 177. 5-178. 5«C 


C^,C1N,0 
Calc: C,70.13; H, 6.14; N,10.67 
Found: C,70.16? H,6.03; N,10.61 


Ref. 
Ex, 111 


NHMs 


H 


colorless prism 
crystals 
(EtOH) 
mp: 218. 5-220. O^C 


Cj^^ClN 0 S 
Calc: C, 56.93; H,'4\27; N,13.98 
Found: 0,56.95; H,4.26; N,13.77 


Re£. 
Ex.112 


NHHs 


He 


light brown crystals 
(EtOH) 
mp: 249. 0-250. O'C 


C,A,C1N,0,S 
Calc: 0,57.90; H,4.62; N,13.50 
Found: 0,57.96; H,4.74; N.13.21 


Re£. 
Ex.113 


NHHs 


Et 


light brown prism 
crystals 
(EtOH) 
mp5 240. 0-240. 5»C 


C„H,,C1N,0,S 
Calc: 0,58.80; H,4.93; K,13.06 
Found: 0,58.67; K,4.84; N,12.94 


Ref. 
Ex.114 


NHMs 


n-Pr 


colorless crystals 

(HeOR) 
xnp: 221.5-224. CC 


C«H„C1II,0,S 
Calc: C, 59.65; H,5.23; N, 12.65 
Found: C,59.65; H,5.15; N, 12.63 


Ref. 
Ex.115 


NHHs 


n-Bu 


light yellow crystals 
(MeOH) 
mp: 199. 5-200. 5«C 


C„H„C1N,0,S 
Calc: 0,60.45; H,5.51; N,12.26 
Found: 0,60.45; H,5.44; N,12.20 
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labXe 28 






R' 




Properties 
( reczya tallizatioa 
solvent) 


Eleaental analysis 


Re£. 
Ex. 116 


NBTS 


H 


light yellow needle- 
like crystals 
(EHF-jE^O) 
xnp: 246. 5-247. 0'C 


Calc: C,62.95; H,4.44; N,11.75 
Found: C,62.79; H,4.36; H«12.03 


Re£. 
Ex, 117 




B 


colorless crystals 

<BtQH} 
mp: 276.0-277.0*0 


C^,C1N.0 
Calc: C,65.84; H.4.70; N,15.36 
Pound: C,6S.66; R»4.76; N,15.09 


Re£. 
Ex. 118 


NHAC 


He 


faint yellow needle- 
like crystals 
(HeOH) 
mp: 250. 0-251. 0»C 


Calc: 0,66.58; 0,5.05; K,14.79 
Found: C,66.46; H,5.03; K,14.80 


Ref. 
Ex.119 




Bt 


yellowish orange 
crystals 
(AeOEt) 
inp! 215. 0-215. 5'C 


CAiClN.O 
calc: 0,67.2^; H,5.39; N,14.26 
Found: C,67.44; H,5.4l7 N,14.22 


Ref. 
Ex.120 


NKAC 


n-Bu 


light faroim crystals 
(HeOR) 
np: 220. 0-220. 5"C 


Calc: C,68,^8^H^*?99; N,13.31 
Found: C,68.47; H,6.00; N,13.S8 


Ref. 
Ex.121 


NHeAc 


H 


colorless needle-like 
crystals 
(EtOH) 
japt 137. 0-137. 5«C 


C,H„C1N,0 
Calc: C,66.58; H,5.05; N,14.79 
Found: C, 66.50; H,4.96; N,14.77 


Ref. 
Ex.122 


NHeAC 


He 


colorless crystals 

(iso-PrOH) 
np: 248. 5-249. 0*^0 


Calc: C,67.26? H,5.39; N,14.26 
Found: C,67.30; H,5.42; K,14.34 


Ref. 
Ex.123 


MMeAe 


Et 


faint brown prism 
crystals 
iVOP) 
np: 233. 0-234. S't 


CA,C1N,0 
Calc: 67. 89; H.5.70; N,13.77 
Found: C,68.06; H,5.58; N,13.94 


Ref. 
Ex.124 


NHeAc 


n-Bu 


colorless crystals 
(AcOEt-iso-Pr,0) 
mt 175. 5-176. Ot 


C,Ji„CllJ,0 
Calc: C,69.03; H,6.26; N,12.88 
Found; C,69.07; H,6.22; N,12.85 


Ref. 
Ex.125 


NBn, 


n-Bu 


colorless crystals 

(AcOEt) 
np: 151.5-152.5*0 


C JL ClN 

Calc: C,77..33; H,6t31? N,10.02 
Found: C,77.42; H,6.29; M,10.11 


Ref. 
Ex.126 


CRHeMHAc 


£b 


light yellow crystals 
(AcOEt) 
np: 188. 5-190. 5'C 


C,A,C1N,0 
Calc: C,68.48; H,5.99; N,13.31 
Found: C,68.27; R,6.11; N,13.21 
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Table 29 









Properties 
( recrystallization 
solvent) 


Elemental analysis 


Re£. 
Ex.127 


SOJNH. 


{{ 


light yellowish brown 
crystals 
(DMF-H,0) 
mo: 247. 5-249. 


Calc: C, 55.31; H,4.90; N,14.33 
Fotind: C,55.03; H,4.76; M,14.40 


Ref . 
Ex.128 


NKUs 


}| 


colorless crystals 

(iso-PrCH) 
nro: 202 .0-204 .0*C 


^ , C,A,C1N,0,S 
Calc: C, 56.36; H,5.23; N,13.84 
Found: C, 56.51; H,5.41; N,13.57 


Re£. 


NHHs 




colorless prism 
crystals 
(EtOH) 
nro: 247. 0-248. 0"C 


C,A,C1N,0,S 
Calc: C.57.34; H,5.53; 11,13.37 
Found: C,57.34; H,5.72; N,13.16 


Ex.130 


NHHs 


n-Bu 


colorless needle- like 
crystals 
(AcOEt) 
mp: 164 .0-16S.0'C 


C^,C1N,0,S 
Calc: jp, 59 .92; H,6.34; N,12.15 
Found: C,59.70; H,6.22; N,11.95 


Re£. 
Ex.131 


NHAc 


H 


colorless crystals 

(MeOH) 
mp: 247 .0-249 .0"C 


C„H„C1N,0 
Calc: C,64.95; H,6.00? N,15.1S 
Found: C, 65.14; H,5.72; N,15.23 


Ref. 
Ex.132 


NHAc 


Me 


colorless needle-like 
crystals 

(EtOH). 
it^: 249. 0-250. O^C 


C,^C1N,0 
Cralc: C,65.87; H.6.05; N,14.63 
Found: C, 65.82; H,6.05; N,14;61 


Ref. 
Ex.133 


NHAc 


Et 


colorless crystals 
(AcOEt) 


C,A.C1N0 
Calc: C, 66.57; H,6.35; N,14.12 


Ref. 
Ex.134 


NHAc 


n-Bu 


colorless crystals 

(AcOEt) 
mo: 192. 0-193. O'C 


C„H„C1N,0 
Calc: C, 67.83; H,6.88; N,13.18 
Found: C, 67.89; H,7.02; N,12.93 


Ref. 
Ex.135 


MMeAc 


K 


light brown crystals 
(iso-PrOH) ' 
mo: 191. 5-192. 5°C 


C,,H„C1N,0 
Calc: C, 65.87; H,6.05; N,14.63 
Found: C, 66.07; H,6.02; N,14.61 


Ref. 
.Ex.136 


NMeAc 


Me 


colorless crystals 

(EtOH) 
mp: 229. 0-230. O'C 


C^CIM.O 
Calc: C^66,57; H,6.35; M,14.12 
Found: C, 66.40; H.6.35; N,14.11 


Ref. 
Ex.137 


NHeAc 


Et 


colorless needle- like 
crystals 
(THF) 
mp: 217. 5-218. 5"C 


C H,,Clir.0 
Calc: C, 67.22; H,6.62; N,13.63 

Found: C, 67.17; H,6.62; N,13.68 


Ref. 
Ex.138 


NMeAc 


n*Bu 


colorless crystals 

(AcOEt-iso-Pr,0) 
mp: 147. 0-148. 0"C 


C„H„C1N.0 
Calc: C, 68.40; H,7.12; N,12.76 
Found: C, 68.52; H,7.17; N,l2.77 
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Table 30 










Properties 
(recrystallixation 
solvent) 


Elemental analysis 


Re£. 
Ex.139 


CHHeNHAc 


u 


colorleaa crystals 

(AcOEt) 
no: 192. 5-193. 5"C 


C^CINO 
Calc: C, 66.57; H,6.35; N,14.12 
Found: C,66.63; R,6.47; N,14.29 



Table 31 









Properties 
( recrys tallization 
solvent) 


Elemental analysis 


Re£. 
Ex.140 


m-SO,NH, 


H 


brown crystals 
(DHF-HjO) 
n©: 261. 0-262. 5*C 


C,^,,C1N,0,S*1/4ILO 
calc: C,55.24; H,3.99; N,14.32 
Found: C,55.06; H,3.71; M,14.44 


Re£. 
Ex.141 




Me 


light brown crystals 
(CHjCN) 
mp: 276. 5-278. 0*C 


Calc: C. 56.93; H,4,27; N,13.98 
Found: C,56.66? H,4.11; N,13.81 


Ref. 
Ex.142 


p-SOjNH, 


OMe 


light brown crystals 
(CHjCM) 
mp: 266. 5-268. O'C 


C,AtC1NAS 
Calc: C, 54.74; H,4.11; M,13.44 
Found: C.54.47; H,3.96; N,13.29 


Ref. 
Ex.143 


p-SO^ 


CI 


light brown crystals 
(CH,CN) 
mp: 263. 0-264. O^'C 


C,A|CWiS 
Calc: C.51.32; H,3.35; W,13.30 
Found: C,51.13; H.3.16; N,13.07 



Table 32 






Properties 
(recrys tallization 
solvent) 


Elemental analysis 


Ref. 
Ex.144 


light brown crystals 
(CH,CN) 
mp: 238. 5-239. 5'C 


C,A,C1N,0,S, 
Calc: C, 48.91; H,3.34; N,14.26 
Found: C, 49. 08; H,3.23; N,14.53 
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^0 



Table 33 



COC 





n 


Properties 
( recrys tallization 
solvent) 


Elemental analysis 


Ex.145 


1 


colorless needle-liks 
crystals 
(EtOH) 
mp: 260. 0-261. O'C 


Calc: C,54.77; H,3.51; N,15.03 
Found: C,54.73; . H,3.48; N,14.84 


Ref . 
Ex.146 


3 


colorless crystals 

(DMF-H,0) 
inp: 183.5-lff4.0»C 


C,AtC1N.0,S 
Calc: C,56.93; H,4.27; N.13.98 
Foxrnd: C.56.65; H,4.25; N.13. 68 



Table 34 





Prooerties 


Re£. 
Ex.147 


colorless crystals 

NUR spectrum (DKSO-d,) ppm: 1.81(4R, br-B)« 2.88<2H, 
br-s), 3-10(2H, br-s) , 3.10(2H, t, J«7.5Hz). 4.50(2H, 
s), 4.6K2H, t, J-7.5H2), 5.24(1H, a), 7,10(2H, d, 
J=8Hz), 7.22(2H, d, Ja8Hz) . 8.04(1H, s) 

IR spectrum V(lia) cm**: 3436 



Reference Example 148 

4- [2- (4-chloro-2-methyl-lH-iinidazo[4, 5-c]quinolin-l-yl)ethyl]-N- 
( 1-ethoxyethylidene) benzene sulfonamide 

Upon adding 9.4 xtd of ethyl orthoformate to 2,34 g of 4-[2- 
[ (3-amino-2-chloroquinolin-4-yl) amino] ethyl] be^zenesulf onamide, 
the mixture was stirred at 140'C overnight. After cooling the 
reaction solution, n-hexane was added for decantation, and then 
the residue was purified by column chromatography [silica gel, 
ethyl acetate/n-hexane (1:1-4:1)]. This was crystallized from a 
mixed solution of ethyl acetate and n-hexane to obtain 1 . 67 g of 
crystals. Recrystallization from ethyl acetate yielded yellow 
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needle-like crystals vdth a melting point of 151. 0-152. 0'C. 
Elemental analysis: Ca^ClN^OjS 
Calculated: C, 58.65; H. 4.92; N, 11.90 
Found: C, 58.59; H, 4.70; N, 11.71 

The confounds for Reference Examples 149-152 listed in 
Tables 35 and 36 were obtained by the same method as Reference 
Example 148. 
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m 



Table 35 






R" 


R" 


Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ref . 
Ex.149 


Et 


Et 


light yellowish brown 
crystals 
(DMF) 
mo: 177. 0-178. O^'C 


Cja„ClN,0,S 
Calc: C, 60.17; H,5.45; N,11.23 
Found: C, 60.02; H,5.46; N.ll.ll 


Re£. 
Ex.150 


n-Pr 


n-Pr 


yellow needle-like 
crystals 
(iso-PrOH) 
to: 117. 0-117. 5'C 


Calc: C, 61.53; H,5.93; N, 10.63 
Found: C, 61.41; H,5,90; N,10.84 


Re£. 
Ex.151 


n-Bu 


n-Bu 


yellowish brown 
crystals 
(AcOEt-n-Kex) 
BID J 99. 0-100. 5*C 


C„BL,C1N,0,S 
Calc: C,62.74; H,6.35; N,10.09 
Found: C,62.58; H,6.41; N,10.13 



Table 36 




Re£. 
Ex.152 



; , . Properties 

reddish brown crystals 

NMR spectrum 5 (DMSO-d,) ppm: 1.00-1.25(3H, m) , 3.71(2H, 
J=7H2), 4.22 (2H, q, J=x7Hz) , 5.09{2H, t, J=7H2) , 7.10- 
7.15(1H, m), 7.40-7.60(2H, m) , 7 .65-7 . 80 (2H, m) , 7.90- 
8.00(1H, m), 8.08(1H, dd, J=8, IHz) , 8.25(1H, s) , 8.50- 
8.55(1H, m), 8.65(1H, s) 

IR spectrum V(liq) cm"': 1366, 1162 

Mass spectrum m/z; 442. 444(3:1, M*) 



t. 



Reference Example 153 

4- [2- (4-chloro-2-ethyl-lH-iiaidazo[4,5-c]quinolin-l- 
yl ) ethyl ] benzyl propionate 

After dissolving 3.00 g of 4- [2- [ (3-amino-2-chloro- 
quinolin-4-yl)aInino] ethyljbenzyl alcohol in 75 ml of toluene, 
3.1 ml of propionyl chloride was added. After stirring at room 
temperature for 3 hours, 0.17 g of p-toluenesulfonic acid-lHjO 
was added and. ref lux was carried out for 6 hours, after which 
the reaction mixture was concentrated under reduced pressure. 
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the residue was dissolved in methylene chloride, and the mixture 
was washed first with 10% ammonia water, water and then 
saturated saline. After dewatering the methylene chl ride layer, 
the solvent was distilled off under reduced pressure. The 
residue was purified by column chromatography [silica gel, 
methylene chloride/methanol (50:1)] to obtain 1,70 g of light 
brown crystals.; Recrystallization from isopropyl alcohol 
yielded light brown crystals with a melting point of 144.0- 
145. S'C. 

Elemental analysis: C„H,^C1N,0, 
Calculated: C, 68.32; H, 5.73; N, 9.96 
Found: C, 68.32; H, 5.74; N, 9,98 

The compounds for Reference Examples 154-156 listed in 
Tables 37 and 38 were obtained by the same method as Reference 
Example 153. 
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Table 37 









Properties 
(recrystallization 
solvent) 


Elemental analysis 


Re£. 
Ex.154 


He 


He 


colorless crystals 

(iso-PrOH) 
ntD: 150. 5-152. 5^*0 


C^^CIN 0 
Calc: C, 66.41?' H,i5.*08; N,10.56 
Found: C, 66.30; H,6.25; N,10.63 


Ref . 
Ex.155 


Et 


Et 


colorless crystals 
( iso-PrOH-iso-Pr,0) 
mpt 128. 0-129. 0"C 


C„H„C1N,0, 
Calc: C,67.67; H,6.63; N,9.87 
Found: C,67.57; H,6.52; N,9.91 



Table 38 



MbH 



cxX 





Properties 
( r eery stallizat ion 
solvent) 


Elemental analysis 


Re£. 
Ex.156 


light brown crystals 
(iso-PrOH) 
mp: 187. 0-189. 0"C 


Calc . : C , 5 8?55?^^b^.'82 ; 12 . 9 4 
Found: C, 58.31; H,5.98; N,12.90 



Reference Example 157 

4- [2- (2--etho3c^ethyl-4-hydroxy-lH-iirddazot4,5-clquinolxn-l- 
yl ) ethyl ] benzenesulf onaraide 

Upon adding 23.7 ml of ethoxyacetic acid to 5.92 g of 4-[2- 
[(3 -cLmino-2-chloroquinolin-4-yl) amino] ethyl ] benzenesulf onainide, 
the mixture was stirred at 80*13 0°C for 6 hours. After the 
reaction, the precipitated crystals were filtered off and washed 
with methylene chloride to obtain 3.90 g of crystals. 
Recrystallization from a mixed solution of N^N-dimethylformamide 
and water yielded colorless crystals with a melting point of 
300''C or higher. 

Elemental analysis: C^^H^Jiifi^^l/lHfl 
Calculated: C, 58,52; H, 5.26; N, 13.00 
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Found: C, 58.41; H, 5.00; N, 12.75 

The conpounds for Reference Exanples 158-178 listed in 
Tables 39 to 46 were obtained by the same method as Reference 
Exainple 157. 



Table 39 






=x 

K 


— 

R 


Properties 
(reczystollization 
solvent) 


Elemental analysis 


Ref. 
Ex.158 




iso-Pen 


light brown czystals 

mp: ^OO'C 


CA^,0,S.1/6H,0 
Calc: C,62.56; B,6.01; N,12.69 
Found: 0,62.27; R,5.80; N,12.57 


Ref. 
Ex.159 


som. 


DF, 


light brown crystals 
(DMF-H,0) 
mp: aOO*C 


Calc: 0,52.29; H,3.46; H,U.84 
Found: 0,52.16; H,3.38; N,12.86 


Ref, 
Ex.160 




CH,CH,CF, 


light brovm czystals 
(nMF-H,0) 
mp: 290. 0-291. 5"C, 
decoiroosition 


Calc: 0,54.31; H,4.12; N,12.06 
Found: 0,54.33; H,3.87; N,12.01 


Ref. 
Ex.161 


SO,NH, 


C3I,0H 


faint brown crystals 
(DMF-H,0) 
ntp: 294. 0-296. 0'C 


Calc: 0,57.28? H,4.55; N,14.06 
Found: 0.57.17; H,4.60; N,14.06 


Ref. 
Ex.162 




CH,OMs 


light brown crystals 
(EtOH) 
np: 277. 5-278. 5'C 


C,A^.0.S.1/4H,0 
Cdlc: 0,57.61; H,4.96; K,13.44 
Found: 0,57.52; H,5.04; N,13.34 


Ref. 
Ex.163 


MHHs 


CH,OEt 


light brown crystals 
-(UeGR) 
mi 231. 0-233. 0"C- 


Calc: 0,59.98; H,S.49; N,12.72 
Found: C,60.00; R,5.52; N,12.68 


Ref. 
Ex.164 


SO,NHMe 




light brown crystals 
(DMF-H,0) 
ibd: 288. 0-289. 0**C 


Oalc: 0,63.28; H,5.S4; M,12.83 
Found: C.63.07; H,5.41; N,12.57 


Ref. 
Ex.165 


S0,NHHe 


CH,OEt 


light yellow crystals 
(DMF-H,0) 
mp: 268. 5-270. 0'»C 


Calc: C,59.58; H,5.49? N,12.72 
Found: C,60.09; R,5.44; N,12.90 


Table 40 

cxx 




R* 


R- 


Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ref. 
Ex.166 




CHjOEb 


light brown crystals 

(DMP-HjO) 
mo: aOO'C 


C„H,^,0.S.1/3H,0 
Calc: 0,57.78; H,6.16; N,12.83 
Found: 0,57.54; K,6.16; N,12.68 
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'Ref7| 
Ex.167 



NHeBn 



colorless crystals 
CHjOEt (TOP) 

I gp; 235. 0-238. S'^C 



Calc: C,73Jl; H,7.3i; N,11.79 
Found: C>73,43; H,7.2S; K, 11 . 92 
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Table 41 



° 06: 





Properties 
(recrystallization solvent:} 


Elemental aoalysis 


Ref. 
Ex.168 


colorless needle-like cxystads 
(AcOBt) 
nip: 186. 0-186. 5*C 


Calc'.: C,73.82r B|6.42; N,9.22 
Found: C,73.64; B,6.39; N,9.16 



Table 42 






R^ 




Properties 


ReC. 
Ex.169 


SO^ 


n-Pen 


light brown crystals 

NMR spectrum ^ (DMSO-d,) ppm: 0.87 (3H, t, J-7Hz) , 
1.15-1.40I4H, m), 1.63{2H, quintet, J-7H2), 
2.43 (2H, t, Jb7Hz), 3.20(2H, t, J«7Bz) , 4.73 (2B, 
t, J«7Bz), 7.21(2H, br-s), 7.29<2H. d, J-SHr), 
7.45 (2H, t. J«8Hz), 7.50(1H, d, J-BHz) , 7.73 (2H, 
d, J-6BZ), 8.07 (IH, d, J«8Bz), U.43(1H, br-s) 

IR spectrum V(RBr) an*: 1660, 1336, 1162 


Ref. 
Ex. 170 




iso-Bu 


yellowish brown crystals 

NMR spectrum <5 (ISHSO-d,) ppm: 0.89 (6B, d,^ v«7Bz) , 
2.05-2.15(lB, m), 2.32(28, d, J«i7Bx) , 3.18(28. 
t. J«7Hs)/ 4.74 (2B, t, J»7Bz), 7.23 (2B, br-a), 
7.29(2B, d, J«8.5Hz), 7.30-7.3S(lB, m) , 7.40- 
7.51(2H, m), 7.73(2H, d, J-8.5H2), 8.05-8. lOm, 
m), 11.4 {IH, br-s) 

IR spectrum V(KBr) cm'*: 1652, 1348, 1162 


Ref. 
Ex.171 






light yellow crystals 

NMR spectrum ^ (SMSO-d,) ppm: 0.1S-0.25(2B, n) , 
0.45-0.55(2H, m) , 1.05-1.10 (IH, m) , 2.55- 
2.60(2H, m), 3,22(2H, t, J=i7Hz), 4.82(2H, t,,, 
J=7Hz), 7.24(2H, br-s), 7.34(2K, d, J=8Hz) , 
7.35-7.40(lH, m), 7 .50-7 .60 (2H, m) , 7.74(2H, d, 
J=8Hz), 8.10-8.15(1H, m) , 11.72(1H, br-s) 

IR spectrum V(KBr) cm"*: 1656, '1346, 1164 


Ref. 
Ex.172 


NHHfl 




colorless crystals 

NMR spectrum 5 (DMSO-d.) ppm: 0.05-0.15 (2H, m), 
0.45-0.55(2H, m) , 1.05-1.15 (iH, m) , 2.39(2H, d, 
j37Kz), 2.91(3H, 8), 3.07(2H, t, Ja7Hz), 
4.67(2H, t, J-7HZ), 7.02(2H, d, J«8.5Hz), 
7.11(2H, d, J-8.5HZ), 7.28(1H, t, J-7.5HZ), 
7,44(1H, t, J=7.5Hz), 7.49(1H, d, J-7.5B2), 
8.05(iB, d, J»7.5a2), 9.54(1B, br-s), 11.41(18, 
br-s) 

IR spectrum V(KBr) cm'*: 1620, 1332, 1154 
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Table 43 










Properties 








light brown crystals 


Ref . 
Ex.173 


SO,NHMe 


O^QR 


NMR spectnun ^ (DMSO-d,) ppm: 2.38 (3H, s) , 
3.27(2H, t, J=7.5Hz), 4.42(2H, s), 4.87(2H, t, 
J-7.SHZ), 5.56(1H, br-s), 7 .25-7 .35 (2H, m) , 
7.40 (2H, d, JssSHz), 7-40-7.55 (2H, m) , 7.69(2H, 
d, J-8H2), 8.08(1H, d, J«8Hz), 11.44(1H, a) 

IR spectrum V(KBr) cm"*: 1666, 1314, 1158 



Table 44 



Properties 

/ellow crystals 





Properties 


Ref. 
Ex.174 


light yellow crystals 
NMR spectrxim ^ (DMSO-d.) ppm: 1.10-1. 20 (6H, m) . 3.16(2H, 
t, J-7H2), 3.45-3.60(4H, m) , 4.40 (2H, s) , 4.78 (2H, t. 
J-7HZ), 5.05 (2H, a), 5.13 <2H, 8), 7.20-7.25 (2H, m) , 
7.30-7.35(3H, m) , 7 .45-7.55 {2H, m) , 8.08(1B, d, JoSKz) , 
11.48(1R, s) 

ZR spectrtim V(RBr) cnTS 1680 
Mass spectrtm m/z: 463 (if) 
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R* 


r" 


Properties 


Ref. 
EX.17S 


SOJNB. 


He 


colorless crystals 

MHR spectrum ^ (DUSO-d,) ppm: 1. 65-1.60 (4H, m), 
2.21(3H, s), 2.45-2.60(2H, m) , 2.75-2.85 (2a, m) , 
3.07(2H, t, J-7.5H2). 4.39{2H, t, J-7.5Hz), 7.23(2H, 
br-s),. 7.30(2H, d, J-SHz), 7.74(2H, d, J-8H2), 
10.65 (IH, br-fl) 

IR spectrum V(KBr) cm**: 3364, 3252, 1654, 1332,1158 


Re£. 
Ex.176 


SO^ 


Et 


colorliess crystals 

NMR spectrum ^ (DHSO-d.) ppm: 1.21(3H, t, J-7.5Hz), 
1.65-1.80(4B, m), 2.45-2.60(2H, m) , 2.55{2H, q, 
J»7.5H2), 2.75-2.90(2H, m) , 3.05(2H, t, J-7.5Hz), 
4.39(2H, t, J-7.5RZ), 7.22{2K, br-s) r 7.30(2H, d, 
JaS.SHz), 7.73(2H, d, J=8.5H2), 10,67(1H, br-s) 

IR spectrum V(KBr) cm"': 3224, 3088, 1650, 1332,1160 


Re£. 
Ex.177 


MHMs 


CH,OEt 


colorless crystals 

NMR spectrum ^ (DMSO-d,) ppm: 1.13 (3H, t, J«7H2), 
1.60-1.80(4H, m), 2.45-2.60(2K, m) , 2.aO-2.90(2R| 
m), 2.94(3B, s), 3.01(2H, t, J-8Bz) « 3.49(2H, q, 
J«7Hz), 4.41(2H, s), 4.45(2H, t, J«8Hz), 7.09 (2H, d, 
J«e.SRz), 7.15(2H, d, J»8.5Hz), 9.5S(1H, br-s), 
10.74 (IK, br-s) 

IR spectrum V(!CBr) cm'S 3464, 1652. 1330, 1148 



Table 46 






Prooerties 


Ref. 
Exa78 


colorless crystals 

NMR spectrum (DMSO-d.) ppm: 0.10-0 .20 (.4H, m) , 0.45- 
0.55(4H, m), 0.95-1.00 (IH, m) , 1.00-1.10 (IH, m) , 
1.71(4H, br-s), 2.27(2H, d, Js6.5Hz), 2.43(2H, d, 
Jb6.5Hz), 2.52(2H, br-s), 2.81(2H, br-s), 2.'97(2R, t, 
J-7.5HZ), 4.37 (2H, t, J-7.5Hz), 5.06(2H, s), 7.09 (2H. 
d, J08.SHZ), 7.27(2H, d, J»8.5Hz), 10.66(1H, br-s) 

IR spectrum V(RBr) cm"': 1736/ 1660 



Reference Example 179 

4- [2- (4-chloro-2-ethoxymethyl-lH-imidazo [4, 5-c] quinolin-1- 
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yi ) e thyl J benzenesul f onamide 

To a suspension containing 3.03 g of 4-[2-(2-ethoxymetyl-4 

hydroxy-lH-iinida2oI4,5-c]qiiinolin-l-yl)ethyl]benzenesulfoaainide 
1.5 ml of triethylamine and 30 ml of toluene there was added 
dropwise 2.8 ml of phosphorus oxychloride at room temperature, 
and then the mixture was stirred at 120''C for 5 hours. The 
reaction solution was poured into ice water, the precipitated 
crystals were filtered off, and the obtained crystals were 
purified by column chromatography [silica gel, methylene 
chloride/methanol (20:1)] to obtain 1.89 g of light brown 
crystals. 

IR spectrum v(KBr)- cm'^ : 3360, 1332, 1160 
Mass spectrum m/z : 444 (M*) 

NMR spectrum ^ (DMSO) ppm : 1.16(3H, t, J=7Hz) , 3.30 (2H, t, 
J=8Hz), 3.56{2H, q, J=7Hz) , 4.59 (2H, s) , 4: 99 {2H, t, J=8Hz) , 
7.24(2H, br-s), 7.41(2H, d, J=8H2) , 7 .77-7 .82 (4H, m) , 8.11- 
8.13 (IH, m), 8. 45-8. 47 (IH. m) 

The compoxinds for Reference Examples 180-196 listed in 
Tables 47 to 51 were obtained by the same method as Reference 
Example 179. 
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Properties 
(recxystollization 
solvent) 


Elemental analysis 


Ref. 
Ex.160 


SO^ 


n-Pen 


light brown crystals 
(EtOH) 
np: 212. 0-213. O'C 


CA,C1N,0,S 
Calc: C,60.45; H,5.51; N,12.26 
Found: C,60.28; H,5.46; N,12.D4 


Ref. 
Ex.181 


SOJHR, 


iso-Pen 


lignt yellow needle- 
like crystals 
(EtOH) 
ntD: 240.0*241.5 C 


C,JJ„C1K,0,S 
Calc: C,60.45; R.5.51; K*12.26 
Pound: C,60.51j H,5.53; M,12.25 


Ref. 
Ex.182 




r< 


light brown crystals 
(ia!F-H,0) 
mpi 266.0-270. 0*C 


Cyi,,ClN.O,S.3/4H,0 
Calc: C,58.14; H,4.99; N,12.33 
Founa: C,58.17; H,4.79; N»12.49 


Ref. 
Ex.183 




CF, 


light brown crystals 
(EHF-H,0) 
mpi 253. 0-254. O'C 


c,a.cif;i,os 

Calc.! C,50.17; H,3.l0; 11,12.32 
PoTUid ^ C, 49 . 93 ; H, 3 . 14 ; U, 12 .35 


Ref. 
Ex.184 




CH,CH.CF, 


yellowish brown 
crystals 
(DMF-H,0) 
mg*, 239. 5-241. 5*C 
decomposition 


c„h„cif;i.o,s 

Calc: C, 52.23; E,3.76; 11.60 
Found: C,52.34; B,3.94; 11,11.85 


Ref. 
Ex. 185 


so^ 


aifitle 


light brown crystals 
<DMF-H,0) 
mp: 234.5-235.5''C 
decomDOsition 


C,JL,C1N,0,S 
Calc: C,S5.75; B,4.44; 11,13.00 
Found: C,56.00; H,4.17; N,13..08 


Ref. 
Ex.186 


MHHs 


r< 


light brown crystals 
(AcOEt) 
mp: 205. 0-206. 0»C 


C„H„C1N,0,S 
Calc: C»60.72; H.5.10; N,12.31 
Found: C,60.87| B,5.14; N,12.01 


Ref. 
Ex.187 


NHMs 


CXflEt 


faint brown crystals 
(EtOH) 
mp: 198. 5-200. 5'C 


C^C1N,0,S 
Calc: C,57.57j H,5.05; N,12.21 
Found: C,S7.59; H,5.04; N,12.15 


Ref. 
Ex.188 


SO,HKKe 


r< 


light brown C3;ystals 
(OMF) 
mp: 255. 5-257. O'C 


C^C1N,0,S 
Calc: C,60.72; H,5.10; N,12.31 
Found: C»60.62; H,5.02; !T,12,26 


Ref. 
Ex.189 


SOJIKHe 


CH,OEt 


light yellow 
crystals 
(DMF-H,0) 
mp: 214. 0-215. 5»C 


C^ClN.OjS 
Calc: C,57.57; H,5,05; N,12.21 
Found: C,57.48; H,4.90; N,12.41 
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Mble 48 





R* 


R 


Properties 
( recrys talliration 
solvent) 


Elemental analysis 


Ref . 
Ex.190 




Me 


light brown crystals 
(UMF-HjO) 
mp: 283. 0-286. 0*C 


C,AtCll»,0,S -1/411,0 
Calc: C,55.74; H,5.29;' N, 13 .68 
Pound: CSS. 65; H,5.15; N,13.68 


Re£. 
Ex.191 


SOJ^ 


£t 


light hrown crystals 
(nMP-H,0) 
mo: 271. 0-273. O'C 


C^C1K,0,S.1/4H,0 
Calc- 5 C,5tf.73; H,5.59; N,13.23 
Found: C,56.51; H,5.45; N,13.37 


Ref. 
Ex.192 


so^ 


CHjOEt 


light yellow needle- 
like crystals 
<EtQR} 
mp: 208. 0-209. 5*0 


C^H„C1N,0,S 
Calc: C,55.18; H,S.61; N»12.48 
Found: C»55.86; H»5.6S; N,12.22 


Re£. 
Ex.193 


MHMS 


CHjOEt 


colorless needle-like 
crystals 

(Stem) 

inp: 169. 5-170. 0*C 


C^C1N.0,S 
Calc: C,57.07; H,5.88; K,12.10 
Found^,C,56.77; B,5.80; N,12.02 



Table 49 




ax 





Properties 
( recrys tallizat ion 
solvent) 


y Elemental analysis 


Ref. 
Ex.194 


colorless crystals 
< Benzene-n-Hexane ) 
to: 109. 0-110. 5"*C 


Calc: C,70.35; H,6.75; N,8.79 
Found: C, 70.18; H,6.74; N,8.88 
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labia SO 




Properties 



brown crystals 
tOSR spectrum S (CKSO^d,) ppm: 
J-THz), 2.10-2.20 (IH, m) , 2 



Ref. 
Esc. 195 



0.93 (6H, 
47 {2H, d« J«7Hz], 
J«7Hz) , 

73 (2H, 



w-f«M.ff A .*w-* .«v Biff \*f w-#*i*| 

3.25(2H, t, J«7Ht), 4.91(2H, t, J«7Hr), 
7.23(2H, br-s), 7.29(2H, d, J-8.5H2), 7.73(2 
d, J-8.5H2), 7.75-7.80(2H, m) , 8.05-8.15(lH, 
m), 8.40-8.50(lB, m) 

IR spectrum V(KBr) cm'*; 1332, 1160 



Table 51 



Properties 



Re£. 
Ex.196 



brown liquid 

NMR spectrum £ (CDCIJ ppm: 1.20 (3H, t, J»7Bz), 1.80- 
2.00(4K, m), 2.97(2H, t, J-7.5Rz). 3 .00-3 .10(2H, m) , 
3.01(3K, s), 3.10-3.20(2H, m) , 3.S2(2B, qr J-7Hz), 
4.43(2H, s), 4.52{2H. s) , 4.57(2H, t, J-7.5Hr), 
6.65(2H, d/Js8.5Kz), 6.85(2H« d, J»8.5Hz), 7.20(2H, 
d, J=7.SHt), 7.24(1H, t/ J«7.SHz), 7.31(2H, t, 
J-7.5HZ) ^ 

IR spectnan Vdiql an*: 3424 

Mass spectrum m/z; 488, 490(3;1* M*) 



Reference Example 197 

N- [4-[ (2- (4-dibenzylamno)-2-ethoxymethyl-lH-iitddazo[4,5- 
c ] quinolin-l-yl ) ethyl ] phenyl ] acetamide 

A mixture of 5,21 g of N-[4-[2-[ (3-amino"2- 
diben2ylaminoquinolin-4-yl) amino] ethyl] phenyl] acetamide and 4.21 

g of ethoxyacetic acid was stirred at 140'C for 10 hours. Ethyl 
acetate and a 10% sodium hydroxide aqueous solution were added 
to the reaction mixture for separation, and the aqueous layer 
was extracted with ethyl acetate. The ethyl acetate layers were 
combined, and after washing with saturated saline and dewatering, 
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the solvent was distilled off. The residue was pxirified by 
column chromatography [silica gel, ethyl acetate/n-hexane (1:2- 
1:1)] and washed with a mixed solution of ethyl acetate and 
isopropyl ether to obtain 2.35 g of light brown crystals. 
Recrystallization from ethyl acetate yielded colorless needle- 
like crystals with a melting point of 171. 0-171. 5»C. 
Elemental analysis: C,^H,^,Oj 
Calculated: C, 76.13; H, 6.39; N, 12.00 
Found: C, 76.23; H, 6.32; N, 11.98 

The conpovinds for Reference Exait^jles 198-204 listed in 
Tables 52 to 56 were obtained by the same method as Reference 
Exanple 197. 

Table 52 



HJHO^ 






Properties 
( recry 8 talliza tion 
solvent) 


Elemental analysis 


Re£. 
Ex. 198 


light yellow crystals 
(AeOBt) 
mo: 188. 5-189. 0'C 


Calc: C, 66.22; H,5.34; N,14.85 
Found: C,66.0l7 H,5.35; N,14.72 



Table S3 



-O-V" 





R* 


R- 


Properties 
(recrystallization 
solvent) 


Elemental analysis 


Re£. 
Ex.199 




H 


light brown crystals 
(AcOEt) 
mp: 161. 5-162. ©•C 


Calc: C, 82.66; H,6.63; N,10.71 
Found: C,82.59; H,6.76; N,10.71 


Ref . 
Ex.200 




H 


colorless crystals 

(MeOK) 
mp: 160. 0-161. O^C 


C H,MAS-1/2H,0 
Calc: C, 68.11; H,5.90; N,12.81 
Found: C, 68.20; H,5.93; N,12.77 



Table 54 
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HOHtHC 





Pronerties 


Re£. 
Ex.201 


oranga liquid 

NMR spectrum ^ (CDa,) ppm: 1.17(3H, t, J-7H2), 
1.49(3H, d, J-6.5HZ), 1.78(1H, br-a), 3.27{2H, t, 
J-7.5HZ), 3.45(2H, q, J-7H2) , 4.39(2H, s), 4.81{2K, 
t, J-7.5BZ), 4.90(1H, J-6.5Hz;, S.43(4B, far-a), 
7.14(2H. d, J-8H2), 7.15-7. 40 (13H, la) , 7.51(1H, t, 
J-8HZ), 7.86(1H, d, J«8Hz), 8.13 (IH, J>8Hz) 

ZR spectrum V(liq) cm'S 3420 



Table 55 






Properties 


E3C.202 


light brown liquid 

NMR spectrum (CDCl,) ppm: 1.15(3H, t, J=7Hz), 1.89(4H, 
br-s), 2,17(3H, b) , 2.84(2H, br-s) , 3.05(2H, t, J-7.5H2), 
3.11(2H, br-s)« 3.43(2H, q, J-6.5Hz), 4.36(2H, a), 
4.52(2H, t» J»7.5Hz), 5.24(4H, s), 7.05(2B, d, J«8Rz)« 
7.15-7.35 (lOH, m), 7.41(2H. d, JaSHz) 

IR spectrum V(liq) cm'*: 3304, 1668, 1096 
Mass spectrum- m/z: 587 (M*) 
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Table 56 




IBn2 



R 



Properties 



yellow liquid 



Ref . 
Ex.203 



NBn, 



Et 



NHR spectrum ^ (CDCl,) ppm: 1.22(3B, t, J«7.5Hz), 
2.17(2H, quintet, J^T.SHzK 2.47(2H, q, 
J=7.5Hz),2.87(2H, t, J=7.5H2), 2.91(2H, t, Jsi7.SH2), 
3.17(2H, t, J-7.5HZ), 4.21(2H, t, J-7.5Hz), 4.63(4H, 
s), 5.27<4H, a), 6.63(2H, d, J-8.5Hz), 6.84 (2H,. d, 
J«8.5Hz), 7.1-7.4(20H, m) 
Mass spectrum m/z; 681 (M*) 



brom liquid 



Ref. 
Ex.204 



NBn, 



CH,OEt 



NMR spectrum ^ (CDCl,) ppm: 1.14(3H, t, J-7Hz). 
2.18(2H, quintet, J=7.5H2), 2.92{2H, t, Js7.5Hz), 
2.95(2H, t, J=7.5Hz), 3.21(2H, t, J«7,5Hz), 3.42 (2R. 
q, J«7Hz), 4.35(2H, s), 4.35(2H, t, J-7.5Hz), 4.63(4H, 
s), 5.25(4H, s), 6.65(2H, d, J«8.5Hz), 6.90(2H, d, 
J=»8.5Hz), 7.18(2H, t, J=7.5H^), 7 .20-7 .30 (14H, m) , 
7.32(4H. t, J«7.5Hz) [ ^ 



Reference Example 205 

4- [2- (2-acetoxymethyl-4-hydroxy-lH-iiaidazo[4,5-c]quinolin-l- 
yl ) ethyl ] benzenesul f onamide 

To 7.53 g of 4- [2- (4-hydroxy-2-hydroxymethyl-lH- 
imidazo[4,5-c]quinolin-l-yl)ethyl]benzenesulfonalniae there were 
added 225 ml of pyridine -and 17.8 ml of acetic anhydride, and 
the mixture was stirred at room temperature for one hour. After 
concentrating the reaction solution under reduced pressure, 
water was added, and the precipitated crystals were filtered off 
and washed first with water and then with ethyl acetate to 
obtain 7.81 g of crystals. Recrystallization from a mixed 
solution of N,N-dimethylf ormamide and water yielded light .brown 
crystals with a melting point of 275 . 0-27 6 . O^C. 
Elemental analysis: C„H„N^OsS 
Calculated: C, 57.26; H, 4.58; N, 12.72 
Found: C, 56.94; H, 4.50; N, 12.63 

The compound for Reference Exanple 206 listed in Table 57 
was obtained by the same method as Reference Example 205. 
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Properties 
(recrystallization 
solvent) 


Elemental analysis 


Refi. 
Ex.206 


light brown crystals 
(DMF-H,0) 
mp: 242. 0-244. 0**C 


' CW.O s 
Calc: C,58.14? H,4.88; 17,12.33 
Pound: C« 58.07; H,4.59; N,12.17 



Reference Example 207 • 

4- [2- (2--hydroxymet±yl-4-phenoxy-lH-iicddazo[4, 5-c]quinolin-l- 
yl ) ethyl ] benzenesulf onamide 

A mixture of 3.00 g of 4-[2-(2-acetoxirmethyl-4-hydroxy-lH- 
imidazo[4,5-c]quinolin-l-yl)ethyl]benzenesulfonamide and 45 ml 
of phosphorus oxychloride was refluxed for one hour. After 
cooling, the crystals were filtered off and washed with ethyl 
acetate to obtain 2.30 g of light brown crystals. After adding 
4.71 g of phenol and 1.72 g of potassium hydroxide to the 
obtained light brown crystals, the mixture was stirred at 120**C 
for one hour. After cooling, 10% hydrochloric acid and ethyl 
acetate were added, filtering off pf the insoluble portion was 
followed by separation, and the fethyl acetate layer was 
dewatered and concentrated under reduced pressure. Diethyl 
ether was added to the residue, and the precipitated crystals 
were filtered off to obtain 1.39 g of crystals. 
Recrystallization from a mixed solution of N,N-dimethylf ormamide 
and water yielded light brown crystals with a melting point of 
261. 0-263. O'C. 

Elemental analysis: C„HjjfNp^S 
Calculated: C, 63.28; H, 4.67; N, 11.81 
Found: C, 63.24; H, 4.58; N, 11.71 

The compound for Reference Example 208 listed in Table 58 
was obtained by the same method as Reference Example 207. 
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T«bl« 58 




Properties 



Re£. 
Ex.208 



light b r o w n cry 8 tale 
NMR spectrum S iVOSSO^) ppm: 2.38(pa, d, J«5Hz), 3.34(2B, 
t, J=7.5Hz), 4.56(2H, d, J»5.5Hz), 5.02(2H, t, J-7.5H2), 
5.69(1H, t, J-5.5HZ), 7 .25-7 .31 (4H, m) , 7.43(2H, d, 
J«8H2), 7. 45-7. SO (2H, m) , 7 .55-7 . 65 (2H, m) , 7.71(2H, d, 
J-8HZ), 7. 70-7. 75 (IH, m) , 8 .35-8 .37 (IH, m) 

IR spectrum V(KBr) anS 3464, 1666, 1316, 1162 



Reference Exainple 209 

4- [2- (4-phenoxy-lH-imidazo [4, 5-c] quinolin-l-yl) et±Lyl]benzamide 

To 1.65 g of 4-[2-(4-chloro-lH~imidazo[4,5-clquinolin--l-- 
yl) ethyl Jbenzamide there were added 0.81 g of potassium 
hydroxide and 4.43 g of phenol, and the mixture was stirred at 
120°C for 4.5 hours. After adding water and 10% hydrochloric 
acid to the reaction mixture to adjust the liquid to pH 8, ethyl 
acetate was added and the precipitated crystals were filtered 
off to obtain 1.29 g of light brown crystals. Recrystallization 
from ethanol yielded yellow needle.-like crystals with a melting 
point of 265. 0-266. O^^C. ' 

Elemental analysis: C„ll2^fiz 
Calculated: C, 73.51; H, 4.94; N, 13.72 
Found; C, 73.33; 4.85; N, i3.43 

The compounds for Reference Examples 210-287 listed in 
Tables 59 to 71 were obtained by the same method as Reference 
Example 209. 
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R* 




Properties 
(reczystallization 
solvent) 


Elemental analysis 


Ref. 
EX.210 


CQNHHe 


. H 


faint violet crystals 
(EtOB) 
no: 215. 0-217. 0"C 


Calc: C,73.92; H,S.25; N,13.26 
Found: C,74.02; B,5.13; N,13.16 


Ref. 

Ex.211 


OH 


H 


faint brown crystals 
(EtGH) 
no?: 266. 0-268. O^'C 


Calc: C,7S.57; H,S.02; N,11.02 
Found: C,75.37; Br4.72; N,11.09 


Ref. 
Ex. 212 




R 


coloslfiSB crvfifealfi 

. (EtOH) 
mp! 133. 0^195. 0*C 


Calc: C,74.48; H,5.58; N,9.31 
Found: C,74.42; R,5.45; N,9.36 


Ex.213 


SO,NHEt 


H 


(DMF-H,0) 
mp: 257. 0-259. O'C 


r H MO S 
Calc: C,66.0§; h'5'.12; N,11.86 
Found: 0,66.11; H,4.97; M, 12,12 


Ref. 
ex. *X4 




n 


colorless crystals 
np! 231. 5-235. O'C 


LaXC: UfD0.D9# tli3»JJt Sit±d.*3A. 

Found: C,66.54; H,5.32; M,11.80 


Ref. 




il 


light reddish brown 

CXyowaXS 

(DMP-HjO) 
nip; 204. 5-205. 5'C 


C A.N,0,S 
Found: 0,65.80? H,4.91i N,11.64 


Ref. 
Ex.216 


SO JUL 


H 


light brown crystals 
(I3!fF-B|0) 
np: 260. 0-260. 


Calc: C, 64.85; H,4.54; 12.60 
Found: C,64.58; H,4.27; N,12.56 


Ref. 
Ex.217 


SO^IK, 


Et 


light brown crystals 
(CB,CH) 
mp: 277. 0-280. 0*C 


Calc: C,66.08; H,5.12; N,U.86 
Found: C,65.83; H,4.83} N»11.75 


Ref. 
Ex.218 




n-Pr 


light brown crystals 
(DMF-H,0) 
mpi 225.0-226.0*0 


Calc: C, 66.65; H,5.39; N.11.51 
Pound: C, 66.57? H,5.27; N,11.56 


Ref. 
Ex.219 


SO^ 


n-Bu 


light yellow needle- 
like crystals 
|CH,Cl,-MeOH) 
mp: 233.5-234.5'C 


C}|K||N 0 S 
Calc: 0,67.18; H*5'.64; N,11.19 
Found: 0,66.84; H,5.57; N,10.93 


Ref. 
Ex.220 


SO^ 


n-Pen 


light brown crystals 
(CR,C3I) 
np: 168. 5-169. S^'C 


CAW|S 
Calc: C,67.68; H,5.88; N,10.89 
Found: 0,67.49; H,5.71; N,10.73 


Ref. 
Ex.221 


so^ 


iso- 
Pen 


colorless needle-like 
crystals 
(CH,CM) 
np: 225. 0-226. 5*C 


c,AW,s 

Calc: C,67.68; K,5.88; N,10.89 
Found: 0,67.42; H,5.83; N,iq.78 
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I' 





R* 




Properties 
I c^ecsya coLLXlZflLClon 
solvent J 


Elemental analysis 


Re£. 
Ex.222 


SOJNH, 


/ ^ 


yellow crystals 


C,^,0,S.Na 
Calc: C,64.60; H,4.84; N,10.76 
Found: C. 64.92; H.4.96; N.10.87 


Ref . 
Ex.223 




CP. 


colorless crystals 
to: 250. 5-251. ©•C 


Calc: C,58.59; H,3.74; N,10.93 
Pound: 0,58.38; H,3.55; N,10.83 


Ref. 
Ex.224 


SO JUL 




light brown crystals 

\ CMr — I^O / 
mp: 227, 5-228. 5*'C 


Calc: C,59.99; H,4.29; N,10.36 
Found: C, 60.10; H,4.20; N.10.30 


Ref. 
Ex.225 




CH,OH 


light brown crystals 
(DUF-I^O) 
mp: 261. 0-263. 0*C 


Calc: C,63.2I 
Found: C,63.24 


^*°4%7; M,11.81 
i; B,4.58; 11,11.71 


Ref. 
Ex.226 




CH^OMe 


colorless crystals 

(CHF-H,0) 
mp: 247. 0-249. 0'C 


Calc: C,63.92; H,4.95; N,ll,47 
Found: C,63.63; R,4.80; N,11.44 


Ret . 
Ex.227 




CB^OEt 


light yellow crystals 
(DHF-H,0) 
rap: 257. 0-258. 0"C 


Calc: C,64.52; H,5.21; N,11.15 
Found: C,64.29; H,5.13; N,10.94 


Ex.228 


SO,NKHe 


H 


colorless crystals 

(EMF-H,0) 
to: 261. 0-262. 5"C 


Calc: C,65.^S'Ha,4%4; N,12.22 
Found: C65.28; H,4.64; M,li.92 


Ref. 
Ex.229 


SO,NHMe 


He 


(DMF-HjO) 
to: 253. 5-254. O'C 


CA^NAS -1/4^0 
Calc: C,65.46; H,5.18; N,11.74 
Found: C, 65.57/ H,4.95; N,11.84 


Ref. 
Ex.230 


SO^NHHe 


Et 


light reddish brown 
crystals 
, (DMP-H,0) 
to: 23S.5-236.p'C 


Calc: C, 66.65; H,5.39; N,11.51 
Found: C,66.31; H,5.24; R,11.35 


Ref. 
Ex.231 


SO,NHHe 


n-Pr 


light reddish^ brown 
crystals 

to: 220. 0-221. S'^C 


Calc: C,67.^^*^*?!f.64; N,11.19 

Found: C, 67.19; H,5.55; N,11.01 


Ref. 
Ex.232 




n-Bu 


light brown crystals 
(EtOH) 
TO: 203. 0-203. S'C 


C^ H,^.0 S 
Calc: C,67.68; H,5.88; N,10.89 
Found: C, 67.69; H,5.73; M,10.92 


Ref. 
Ex.233 


SO^NHMe 


r< 


colorless crystals 

(CHjCM) 
to: 225. 0-226. 0*C 


C,A.N,OS 
Calc: C, 67.95; H,5.51; N,10.93 
Found: C,.67.95; H,5.40; K,10.89 
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Table Bl 






R* 




Properties 
( r ecrys tallization 
solvent) 


Elemental analysis 


Ref. 
Ex.234 


CHjOH 


H 


light brown plate 
crystals 
(EtOH) 
niD: 187.0-1B9.0»C 


CpH^N,0, 

Calc: C,75.9?; H,5.35; N,10.63 
Found: C,76.10; H|5.11; N,10.71 


Ref. 
Ex.235 


CH,OK 


Et 


light brown crystals 
(DMF-H,0) 
mp: 220. 0-222. O^'C 


Calc: Cr76.^Ff^l5*.95; N,9.92 
Found: C,76.28; H,6.03; N, 10.01 


Ref, 
Ex, 236 


CHjOH 


n-Bu 


light brovn crystals 
(BtOH) 
mp: 149. 5-150. 5'C 


Calc: C,77.14; H,6.47; N,9.31 
Found: C,76.99; H,6.40; N,9.14 


Ref. 
Ex.237 


NHMS 


H 


colorless crystals 
(CH,Cl,-MeOH) 

wp . • 9— «9 f . 9 l» 


WAS 
Calc: C,65.48; H,4.84; N,12.22 
Found: C,65.34; H.4.76; N,12.40 


Ref. 
Ex.238 


NHMs 


Me 


colorless crystals 
(CHjCH) 

jnpl a40.U— «4/.Uu 


Calc: C, 66.06; H,5.12; K,ll.d6 
Found: C, 66.35; H,5.11; Nfll.80 


Ref. 
Ex.239 


NHMs 


Et 


colorless crystals 

(CMF-H,0) 
nip: 267. 0-268. 0*C 


calc: C,66.65; H»S.39; N^LSl 
Found: C,66.81i H,5.32; N,11.54 


Ref . 
Ex.240 


NHMs 


n-Pr 


light brown crystals 
(DMF-H,0) 
np! 223. 0-225. 5«C 


C,JLAO,S 
calc: C,67.18; H,S.64; 11,11.19 
Found: C,67.02; B,5.55; N^ll.lS 


Ref. 
Ex.241 


NHMs 


n-Bu 


light brown crystals 
(nUF-H,0) 
inp: 160. 5-162. 5«C 


Calc: C,67.*?^*hJ.88; H,10,89 
Found: C,67.50; H.5.77; H,10.84 


Ref. 
Ex.242 


NHMs 


r< 


grayish brown crystals 
. (AcOEt) 
mp: 226. 0-227. Q^'C 


Calc: C,67.9'^*H°L51; N.10.93 
Found: C,67.66; H,5.44; N,10.68 


Ref. 
Ex.243 


NHMs 


CK,0£t 


faint brown crystals 
(DMF-HjO) 
mp: 223. 0-225. O'C 


Calc: C,65.10; H,5.46; N,10.84 
Found: C,64.91; H,5.33; N,10.82 


Ref. 
Ex.244 


NHTS 


H 


light brown crystals 
(DMF-H,0) 
mp: 242. 0-242. 5'C 


Calc; C,69.64; H,4.90; 11/10.48 
Found: C,69.47; H,4.68; H,10.44 


Ref. 
Ex.245 


NHAC 


H 


colorless prism 
crystals 
{EtOH) 
mp: 234. 5-235. O'C 


calc: C,73.9i*^K!5\25; 11,13.26 
Found: C,73.84; H.5.15; N,13.19 



Table 62 



ox. 







R" 


* * *^JP tJl BB 

(recrystallization 
solvent ) 


Bleaiental analysis 


Ref . 
Ex.246 


MKAc 


Me 


faint yellov plate 
czystala 
(Meoa) 
ino: 241. 0-243, 0"C 


Calc: C,72.79; H,5.66; K,12.58 
Found: C,72.74; H,5.76; N, 12.53 


Ref. 
Ex, 247 


NHAc 


Et 


(tfeOH) 
to: 247^5-248. O'C 


Calc: C,74.6?f'H!5*.82; N,12.44 
Found: C,74.71; H,5.84; N,12.46 


Ref. 
Ex.248 






colorless plate crystals 
mo: 176.5-177. 0«C 


Calc: C,75.29; H,6.32; N,11.71 
Pound: 75.38; H,6.32; N.11.85 


Ref. 
Ex.249 




ft 
n 


colorless crystals 

(AcOEt) 
mpi 144. 0-145. O'C 


Calc: C,74.2S; H,5.54; M,12.84 
Pound:.,,C,74.10; H,S.83; N,12.82 


Ref. 
Ex.250 


NMeAc 


Me 


colorless crystals 

(iso-PrOH) 
mp: 205. 0-206. 5*C 


Calc: C,73.18; H,5.92; N,12.19 
Found: 0,73.18; H.5.67; N,12.12 


Ref. 
Ex.251 


NHeAc 


Et 


faint brown needle-like 
crystals 

(AcOEt) 
bid: 99. 0-102. O'C 


C,^,O,.l/2H,0 
Calc: C,73.55; H,6.l'7; K,11.83 
Found: C,73.72; K,6.19; N,11.85 


Ref. 
Ex.252 


tlMeAc 


n-Bu 


colorless needle-like 
crystals 
(AcOEt) 
mo: 164. 5-165. 0"C 


Calc: C,75.58; H,6.55; K,11.37 
Found! 0,75.62; H,6.60; M,11.31 


Ref. 
Ex.253 


NBn, 


n-Bu 


colorless crystals 

-(AcOEt) 
mp: 157. 0-157. 5*C- 


Calc: C,81.79; K,6.54? N,9.08 
Found: C,81.93; H,6.56; N,9.09 


Ref, 
Ex.254 


CHMeNHAc 


Et 


light brown crystals 
(CMF-H,0) 
bo: 182. 0-184. O'C 


C,.iyi,0,.l/4H,0 
Calc: C,74.59; H,6.36; N,ll,60 
Found: 0,74.80; H,6.23; 11.63 
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tl 










Properties 
(recxystallization 
solvent) 


Elemental analysis 


Ref. 
Ex.255 




H 


light reddish brown 
crystals 
(DMF-H,0) 
inp! 235.5-236.5*0 


Oalc: 0,64.2'}; H,5.39; N,12.49 
Found: 0,64.06; B,S.19; N,12.54 


Ref. 
Ex.256 




Et 


colorless crystals 
(EtOH) 
• n©: 249. 0-250. 0*C 


Oalc: 0,65.52f'H*5f92; N,11.76 
Found: 0,65.57; R,6.03; N,U.63 


Ref. 
Ex.257 


so^ 


CH,OEt 


light brown plate 
crystals 
(C^CN) 
mo: 250.0-252.0*0 


Oalc: C,64.oTf'£5f97; N,U.06 
Found: 0,63.99; H,6.06; N,10.70 


Ref. 

Ex.258 


CH,OH 


H 


light brown crystals 

(iso-PrOH) 
mp: 188. 5-190. 5'C 


Oalc: .q,75.16; H,6.31; N,10.52 
Found: 0,74.89; H,6.19; N,10.34 


Re£. 
Ex.259 


CK.OH 


He 


light brown crystals 
(iso-PrOH) 
mi 201. 0-202. 0'C 


Oalc: 0,74.70? H,6.63; N.10.05 
Pound: 0,74.73; H,6.58; N. 9.86 


Ref. 
Ex.260 


CH,OH 


Et 


light brown crystals 
(MeOB) 
mp: 203. 5-205. O'C 


Oalc: 0,75.85; H,6.84; N,9.83 
Found: 0,75.62? H,6.94; N,9.77 


Ref. 
Ex.261 


CH,OH 


r< 


light brown crystals 
(CH,CVEt,0) 
mp: 173. 5-174. 5'C 


Ci|H,iN,0, 

Oalc: 0,76.79? H,6.89; N,9.26 
Found: 0,76.51? H,6.61? N,8.96 


Ref. 
Ex.262 


NHMs 


K 


light brown crystals 
(DHF-H,0) 
mo: 242. 0-243. 5"C 


C,A^,0,S-1/2H,0 
Oalc: 0,63.67; H,5.77? N,U.88 
Found: 0,63.86; H,5.68; N,U.90 


Ref. 
Ex.263 


NHM8 


Et 


colorless crystals 

(MeOH) 
mp: 242.0-244.0% 


Calc: 0,66. 10; H,6.16; H,11.42 
Found: C,66.26? H,6.20? N,11.33 


Ref. 
Ex.264 


NHMs 


n-Bu 


colorless crystals 

(AeOEt) 
rap: 187.0-188.0*0 


oalc: 0,67.15? H,6.61? N,10.80 
Found: 0,67.01? H,6.40? N,10.82 


Ref. 
Ex.265 


NHMs 


CH,OEt 


light brown crystals 
(EtOH) 
mo: 189. 0-189. 5*0 


oalc: O,64.5lf'H*6f20; N,10.76 
Found: 0,64.53; H,6.20; N,10.63 


Ref. 
Ex.266 


NHAC 


H 


light yellow crystals 
(DMF-H,0) 
mp: 245.0-246.5*0 


Calc: 0,73.22; H, 6. 14? N, 13. 13 
Found: 0,72.99? H,6.15; N,13..06 


Ref. 
Ex.267 


NHAc 


Ma 


colorless needle-like 
crystals 
(EtOH) 
rap: 260. 5-261.0*0 


Oalc: 0,73.61; H,6.41j N,12.72 
Pound: .0,73.45; H,6.37; N,12.73 
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Table 64 








... 


Properties 
( reczystallization 
Bolvent) 


Elemental analysis 


Re£. 
Ex.268 


NH&C 


n-Bu 


light brown crystals 
(AcOEt) 
inp: 227. 0-228. 0"C 


Calc: C,74.66; H,7.10; N,11.61 
Found: C,74.57; H,7.12; N, 11.48 


Ref . 
Ex.269 


NMeAc 


H 


colorless crystals 

(UeOH*B;0) 
mp: 145. 5-147. 0*C 


Calc: C,73.6Tf^!*&.41; N,12.72 
Found: C,73.58; H,6.52; K,12.66 


Ref. 
Ex.270 


MMeAc 


Me 


colorless prism 
crystals 
(AcOEt) 
mp: 181. 5-182. O^C 


SAW, 

Calc: C,73.98; H,6.65; N,12.33 
Found: 0,73.97; H,6.59; N,12.43 


Re£. 
Ex.271 


NHeHc 


Et 


faint brovm crystals 
(AcOEt) 
rap: 161. 0-162. 5*0 


Calc: C,74.33; H,6.88; K,11.96 
Found:,. C, 74.35; H,6.96; N, 11.85 


Ref. 
Ex.272 


CHMeNHAc 


H 


colorless crystals 

(EtOH) 
no: 236.0-236.5*0 


Calc: C,73.9¥f'H'*&.65; K,12.33 
Found: C,73.98; H,6.88; 12.32 



Table 65 








r' 


Properties 
( recrystallization 
solvent) 


Elemental analysis 


Re£. 
Ex.273 


O-SO^NB, 


H 


colorless crystals 

(DMF-H,0) 
mp: 248. 0-249. O'C 


calc: C64.85; H,4.54; N,12.60 
Found: C, 64.57; H,4.40; N,12.46 


Ref. 
Ex.274 




H 


light brown crystals 
(DMF-H,0) 
mp: 255. 5-257. 0*C 


C H,^,0,S.1/4H,0 
calc: 0,64.20; K,4.60; K,;L2.48 
Found: C64.01; a,4.36; N,i^.64 


Ref. 
Ex.275 




CI 


light brown crystals 
(OMF-H,0) 
mp: 295. 0-296. O^C 


• C, H,.C1N,0,S 
Calc: C, 60.19; H,4.00; N,11.70 
Pound: C, 59.89; H,3.81; N,11.70 
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Table 66 






Properties 
(recryetallizatioa 
solvent) 


Elemental analysis 


Ref . 
Ex.276 


colorless crystals 

{CH,Cl,-MeOH) 
np: 240. 5-241. 5»C 


Calc: C,58.^'Hfi%3; H,12.44 
Found: C,58.44; B,3.7S; N,12.43 



Table 67 






n 


Properties 
( recrya tallization 
solvent) 


Elemental analysis 


Re£. 
Ex.277 


1 


light brown crystals 
(DMF-H,0) 
mp: 249. 0-253. 5'C 


Calc: C,64.17j H,4.21; N,13.01 
Found: C.63.91; H,4.13; M,12.74 


Re£. 

Ex.278 


3 


light pink crystals 
(DMF-H,0) 
m: 255, 0-255. S^'C 


cyyi,o,s 

Calc: C,65.4&j H,4.84; M,12.22 
Found: C,6S.44; H,4.84; N,12.11 
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m 




Ex.279 


R- 


r" 

He 


Pr oner ties 

light brown crystals 

NMR spectrum * (UMSO-d,), ppm: 2.28(3H, s), 3.29(2H, 
t, J-7HZ), 4.88(2H, t, J«7Hz), 7.24 (2H, br-s) . 
7.20-7.35(3H, m) , 7.32(2H, d. J«8Hz). 7 40- 
7.50(2H, m), 7.55-7.65(2H, m) , 7.70-7.80(lH, m) , 
7.75(2H. d, J«8Hz)« 8. 30-8. 40 (IH, m) 

IR SDectnun VCKBr) cm'': 3324. 3152, 1312, 1156 


Rg£ . 
Ex.280 


SO^NHMe 


• 

CH,OEt 


colorless crystals 

NMR spectrum ^ (DMSO-d,) ppm: 1.16 (3H, t, J«7Hr) , 
2.39(3H, d, J-5HZ), 3.30(2H, t, J-7,5Hz), 3.56(2H, 
q, J«7Hz), 4.56{2H, a), 5.00<2H,t, J-7.5Hz), 
7.28(1H, Q, J=7Hz), 7.30-7. 35(2H, m) , 7.40- 
7.50(4H, m), 7.55-7.65(2H, m) , 7.70-7 .75 (3H, m) , 
8.35-8.40 (IH, m) 

IR spectrum V(KBr) cm'*: 1320, 1158 
Mass SDcctrum m/r: 516 (M*) 








Table 69 
















. OX. 




R* 


r'^ 


Properties 


Ref . 
Ex.281 




Me 


colorless crystals 

NMR spectrum 5 (DMSO-d,) ppm: 1.70-1.90 (4H, m) , 
2,31(3H, s), 2.68{2H, t, J=5.5H2), 3.10(2H, t, ' 
J-5.5HZ), 3.12(2H, t, J=7.5Hz), 4.53(2H. t, 
J=7.5Hz), 7.08 (2H, J=8Hz) , 7.12(1H, t, J»8Hz) , 
7.33 (2H, d, J=8Hz), 7.36(2H, t, J^SHz) , 7.75 (2H, 
d, J«8Hz) 

IR spectrum V(liq) croS 3328, 1316, 1160 
Mass SDectrum m/z: 462 (M*) 
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R* 


R^ 




Re£. 
Ex.282 


NHHS 


Be 


light brown crystals 

NMR spectrtutt ^ (CXDCl,) ijpm: 1.80-2.00(4H, m) , 
2.16(3H, 8), 2.82(2H, t, J«6Hz), 2.92 OH, s), 
3.04{2K, t, J»7Kz), 3.10(2B, t, Ja7Hz)« 4.46(2H, 
t, J-TBz), 6.88(2B, J-8.5HS), 7.05-7.18 (5H« m) , 
7.28-7.32(2H, n) , 7.61(1H, br-a) 

IR spectxxm V(liq) cm**: 3432, 1338, 1158 
Kass spectrum m/z: 476 (H*) 


Re£. 
Ex.283 


MHAC 


Et 


light brown crystals 

NMR spectrum ^ (DUSO-d,) ppm: 1.24<3R, t, J«7.5Rz), 
1.75-1.8S(4H, n), 2.02 (3H, b) , 2.63 (2H, q. 
Ja7.5B2), 2.66(2H, t, Js6Hz), 2.96(2H, t, 
J»7.5Hz), 3.10(2H, t, J«6Hz|, 4.46(2H. t, 
J«7.5H2), 7.02 (2H, d, J-S.SHz), 7-10(2H, d, 
Ja8.5Hz}, 7.12(1H, t, J»8.'SKz), 7.37(2R, t, 
J-8.5HZ), 7.47(2H, d, JeS.SHz), 9.78(1H, m) 

IR spectrum V(KBr) cm'': 1690, 1600, 1264 


Re£. 
Ex.284 


NUeAc 


n-Bu 


yellowish orange liquid 

NMR spectrum * (CDCl,) ppm: 0.92(3H, t, Je7.5Hz), 
1.38 (2H, sextet. Ja7.5Hz), 1.78 (2H, quintet, 
J=7.5Hz), 1.80-1.90{4H, m) , 1.85(3H, br-s) , 
2,51(2H, t, J=7.5Hz). 2.80(2H, t, .J«6Hz) , 3.07(M, 
t, J=7Hz), 3.10(2H, t. J=6Hz), 3.24(3H, s) . 
4.50(2H, t, J«7Hz), 7.05 (2H, d, J-8Hz) . 7.12 (2H, 
d, J-8HZ), 7.13(1H, t, J«8Hz), 7.25(2H. d, J-8Rz) , 
7.34 (2H, t, J=8Hz) 

IR spectrum V(liq) cm'': 3464, 1662 


Re£. 
Ex.285 


NHeBn 


CH,OEt 


brown liquid 

NMR spectrum/ 5 (CDCl,) ppm: 1.19(3H, t, J«7Hz)r 
1.80-1.95(4H, m), 2.75-2.90{2H, m), 2.90-3 .10(2H, 
m), 3.01(3H, s), 3.10-3. 20 (2H, m) , 3.52(2H, q, 
J=7Hz), 4,44(2H, s), 4.52(2H. a], 4.57 (2H, t, 
J«7.5Hz), 6.67 (2H, d, J«8.SHz), 6.90 (2H, d, 
J«8.5H2), 7.05-7.40{10H, m) 

IR spectrum V<liq) cm'^ 3432 
Mass spectrum m/z: 546 (tP 
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Table 71 






R* 




Properties 

, (recrystallization solvent^ 


ReC. 
Ex.286 




He 


colorless crystals 

MMB Knmn^rtim X /TtMCO«/4 \ in o Cf _t ^ 

MEuv opecurura o (jja9U**a,j ppui: ^.3o(JHf s) , 3.33(2H 
J'-?"2-5^«'' 5.01(2H, t, J-7.5Hr}, 7.22{2H, br-«) , 
7.20-7.30(3H, m), 7.37{2H. d, J-8Hz) , 7.40- 
VIV^^'J^^' 7.63(1H, d, J-8.5HZJ, 7.75(2H, d, 
J-8HZ), 8.08{1H, B), 8,liriH, s) 

IR spectrum V(KBr) cm**: 1304, 1164 
Mass SDectnim m/z: 458 (if) 


Ref , 
Ex. 267 


p-SOjim 


QHe 


yzayish brown crystals 

NMR spectrum ^ (DMSO-d.) ppm: 3.36(2H, t, J«7Hz) , 
3.95(3H, 8), 5.04(2H, t, J«7Hz) , 7.20-7 .30 (4H, m) , 
7.22(2H, hr-s), 7.38(2H, d, J-8H2) , 7.45(1H, t, 
J»8Hr), 7.4S(1H, d, J-BHz) , 7.66(1H, d, J-2,5Hz), 
7.68(1H, d, J«8HZ), 7.75(1H, d, J»8HzK 7.75(2H, 
d, J«8Hz), 8.10(1H, s) 

IR spectrum V(KBr) cm**: 3356, 1328, 1164 

Mass spectrum m/z; 474 (If) 



Reference Exanple 288 

4- [2- (2-n-butyl-4-phenoxy-6,7 , 8, 9-tetrahydro-lH-iiQidazo [4,5- 
c J quinolin-l-yl ) ethyl 1 benzenesulf onaitiide 

( 1 ) 4 - [ 2 - ( 2 -n-butyl-4 -chloro- 6,7,8, 9 - te trahydro-lH-imidazo [4,5- 
c 1 quinolin-l-yl ) ethyl-N- {l-ethoxypen.tyiidene)benzenesulfonaniicle 

To 3.04 g of 4- [2- [ (3-ainino-2-chloro-5, 6, 7, 8- 
tetrahydroguinolin-4-yl) amino] ethyljbenzenesulfonamide there was 
added 12 ml of triethyl orthovalerate, and the mixture was 
stirred at 120-140"'C for 25 hours. After adding n-hexane and 
removing the triethyl orthovalerate by decantation, the re'sidue 
was stirred at 140''C for 19 hours. The mixture was purified by 
column chromatography [silica gel, methylene chloride/methanol 
(100:1)] to obtain 1.67 g of light brown crystals. 

(2) 4- [2- (2-n-butyl-4-phenoxy-6,7 , 8, 9-tetrahydro-lH-iiQidazo [4, 5- 
c ] quinolin-l-yl ) ethyl ] benzenesulf onamide 

To 1.35 g of 4-[2-(2-n-butyl-4-chloro-6,7,8,9-tetrahydro- 
lH-imidazo [ 4 , 5 -c ] quinolin-l-yl ) ethyl-N- ( 1 -ethoxypentylidene ) 
benzenesulf onamide there were added 0.43 g of potassium 



hydroxide and 2.33 g of phenol, and the mixture was stirred at 
120*'C for 5 hours. After adding water and a 10% sodium hydroxide 
aqueous solution to the reaction mixture to adjust the liquid to 
pH 10, methylene chloride was added for extraction. After 
washing the extract first with a 10% sodium hydroxide aqueous 
solution, water and then with saturated saline and dewatering, 
the methylene chloride was distilled off. The residue was 
purified by column chromatography [silica gel, methylene 
chloride/methanol (100:1-30:1)] to obtain 0.68 g of faint brown 
crystals. Recrystallization from ethyl acetate yielded 
colorless crystals with a melting point of 224 • 5-225. 5®C. 
Elemental analysis*: C„H,jN^OiS 
Calculated: C, 66.64; H, 6.39; N, 11.10 
Found: C, 66.43; H, 6.41; N, 10.84 

Reference Example 289 

4- [2- (2-cyclopropylmethyl-4-phenoxy-lH-imidazo [4, S-c] quinolin-1- 
yl) ethyl J benzyl alcohol 

(1) 4-[2-(4-chloro-2-cyclopropylmethyl-lH-imidazo[4,5- 
c]quinolin-l-yl) ethyl] benzyl cyclopropylacetate 

To 1.33 g of 4~[2-(2-cyclopropylmethyl-4-hydroxy-lH- 
imidazo[4, 5 -c]quinolin-l-yl) ethyl] benzyl cyclopropylacetate 
there was added 20 ml of 'phosphorus oxychloride, and the mixture 
was stirred at 120'*C for one houif. The reaction solution was 
poured into water, and methylene chloride was added for 
extraction. After washing the extract first with water and then 
with saturated saline and dewatering, the solvent was distilled 
off. The residue was purified by column chromatography [silica 
gel, methylene chloride/methanol (100:1-30:1)] to obtain (J*.36 g 
of colorless crystals. 

(2 ) 4- [2- (2-cyclopropylmethyl-4-phenoxy-lH-imidazo [4, 5- 
c 1 quinolin-1 -yl ) ethyl 1 benzyl alcohol 

To 0.25 g of 4-[2-(4-chloro-2-cyclopropylmethyl-lH- 
imidazo [4, 5-c] quinolin-l-yl) ethyl] benzyl cyclopropylacetate 
there were added 0.09 g of potassium hydroxide and 0.50 g of 
phenol, and the mixture was stirred at 120**C for 4 hours. After 
the reaction, water, a 10% sodium hydroxide aqueous solution and 
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fethyl acetate were added, and the mixture was stirred while 
cooling on ice. The precipitated crystals were filtered off to 
obtain 0.14 g of faint brown crystals. Recrystallization from 
ethyl acetate yielded 0.10 g of colorless crystals with a 
melting point of 185. 0-185. 5"C. 
Elemental analysis: CJi^^Q^ 
Calculated: C, 77.48; H, 6.05; N, 9.35 
Found: C, 77.22; H, 6.09; N, 9.11 

The compounds for Reference Exantples' 290-291 listed in 
Tables 72 and 73 were obtained by the same method as Reference 
Example 289. 



TaUa 72 






Properties 
(recrystallization 
solvent) 


Elemental analysis 


Re£. 
Ex.290 


colorless crystals 

(AcOEt) 
no: 184. 5-185. O'C 


Calc: C,74.15; H,6.00; N,9.27 
Found: C,74,13; H,6.22; N,9.25 




Table 73 

✓ 




c 






Properties 
{ recrystallization 
solvent) 


Elemental analysis 


Re£. 
Ex.291 


light brown crystals 
(a^Cl,-Et,0) 
mpz 173. 5-174. 5«C 


Calc: C,76.79; H,6.89; N,9.26 
Found: C,76.51; H,6.61; N.8.96 



Reference Example 292 

4- [2-[2- (2-inethylpropyl)-4-phenoxy-lH-iiiiidazo[4,5-clquinolin-l- 
yl ] ethyl ] benzenesulf onaxnide 
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\1) 4- [2 - [4-hydroxy-2- (2-methylproEyl ) -IH-imidazo [4,5- 
c] quinolin-l-yl ] ethyl Jbenzenesulfonamide 

To 8.0 g of 4-[2-[(3-amino-2-chloroguinolin-4- 
yl) amino] ethyl Jbenzenesulfonamide there was added 11,6 ml of 
isovaleric acid, and the mixture was stirred at 130**C for 24 
hours. The precipitated crystals were filtered off and washed 
with methylene chloride to obtain 9.31 g of crystals. 
(2) 4- [2- [4-chloro-2- (2-methylpropyl) -IH-imidazo [4, 5-c] quinolin- 
l-yl 1 ethyl] benzenesulfonamide 

To 9.00 g of 4-[2-[4-hydroxy-2-{2-methylproRyl)-lH- 
imidazo [4 , 5-c] quinolin-l-yl] ethyl] benzenesulfonamide there was 
added 135 ml of phosphorus., oxycliloride, and the mixture was 
stirred at 120^0 for 9 hours. The reaction' solution was 
concentrated under reduced pressure, ethyl acetate was added, 
and the precipitated crystcds were filtered off to obtain 5.10 g 
of crystals. 

{ 3 ) 4- [2- [2- (2-methylpropyl) -4-phenoxy-lH-imidazo [4,5- 
c ] quinolin-l-yl ] ethyl ] benzenesulfonamide 

To 4.80 g of 4- [2- [4-chloro-2- (2-methylpropyl) -IH- 
imidazo[ 4, 5 -c] quinolin-l-yl] ethyl Jbenzenesulfonamide there were 
added 1.86 g of potassium bydroxide and 10.2 g of phenol, and 
the mixture was stirred at 120**C for 5 hours. After adding water 
and 10% hydrochloric acid to the reaction mixture to adjust the 
liquid to pH 8, ethyl acetate was added and the precipitated 
crystals were filtered off to obtain 2.16 g of light brown 
crystals. Recrystallization from ethyl acetate yielded light 
brown needle-lilce crystals with a melting point of 221. 0-222. 0**C. 
Elemental analysis : C„K^fifi^S 
Calculated: C, 67.18; H, 5.64; N, 11.19 
Found: C, 67.08; H, 5.47; N, 11.40 

The compound for Reference Example 293 listed in Table 74 
was obtained by the same method as Reference Example 292. 
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ItBbla 74 





Properties 
(recrvstallization solvent) 


Elemental analysis 


Re£. 
Ex. 293 


light yellow needle-lDce 
crystals 
(CHjCN) 
mp: 261. 0-263. 0'C 


Calc.:*C,66.6Sf'Ht^f39; N,ll.51 
Found: C,66.51; H,5.24; N,11.53 



Reference Example 294 

1- [2- (4-cyanophenyl) ethyl] -4-phenoxy-lH-iinida2o [4, 5-c] quinoline 
After dissolving 1.33 g of 4-[2-(4-pheno3cy-lH-imiclazot4,5- 
c]quinolin-l-yl)ethyl]benzamide in 33 ml o£ N,N- 
dimethylformamide, 1.05 ml of pyridine and 0.92 ml of 
trifluoroacetic anhydride were added while stirring on ice, and 
stirring on ice was continued for 30 minutes. After adding 100 
ml of ice water and 20 ml of diethyl ether to the reaction 
solution and stirring, the precipitated crystals were filtered 
off to obtain 0.89 g of crystals. Recrystallization from etl^l 
acetate yielded light yellow needle-like crystals with a malting 
point of 196. 0-198. 0°C. 
Elemental analysis: C^H^^^O 
Calculated: 76.91; 4.65; N, 14.35 
Found: C, 76.97; H, 4.35; 14.45 

Reference Exaicple 295 

4- [2- (4-phenoxy-lH-iinidazo [4, 5-c]quinolin-l-yl) ethyl] benzpic 
acid 

To 2.31 g of ethyl 4-[2-(4-chloro-lH-imida2ot4,5- 
c] quinolin-l-^yl) ethyl I benzoate there were added 5.67 g of 
phenol and 2.02 g of potassium hydroxide, and the mixture was 
stirred at 120''C for 3 hours. After adding water and 10% 
hydrochloric acid to the reaction mixture to adjust the liquid 
to pH 8, ethyl acetate was added and the precipitated crystals 
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Were filtered off to obtain 2.29 g of crystals. 
Recrystallization from a mixed solution of N,N-dimetliylfonnamide 
and water yielded colorless crystals with a m,elting point of 
265,0-267,0'*C. 

Elemental analysis: C^^HJUfi^ 
Calculated: 73.34; H, 4.68; N, 10.26 
Found: C, 73.34r H, 4.38; 10.38 

Example 1 

4 - [ 2 - { 4-amino-lH-imidazo [4 , 5-c] quinolin-l-yl ) ethyl] benzamide 

To 1.09 g of 4-[2-(4-pheno:Qr-iH-imidazoC4,5-c]quinolin-l- 
yl)ethyl]benzamide 'there was added 9.87 g of ammonium acetate, 
and the mixture was stirred at 140'C for 5 hours. After adding a 
10% sodium hydroxide aqueous solution to the reaction mixture to 
adjust the liquid to pH 8, the precipitated, crystals were 
filtered off and washed with water to obtain 0.82 g of light 
brown crystals. Recrystallization from ethanol yielded light 
brown crystals with a melting point of 267 .0-268. 0'C. 
Elemental analysis: C^fixl^sO 
Calculated: C, 68.87; H, 5.17; N, 21.13 
Found: C, 68.58; H, 4.94; 20.87 

The compounds for Exan5)les 2-50 listed in Tables 75 to 78 
were obtained by the same method as Example 1 . 



.TBi>le 75 









Prpporties 
( r ecrys tallization 
solvent) 


Slemantal analysis 


Ex. 2 


comofe 


R 


faint brown czystals 
(HeOB) 
mp: 264. 5-266. 0"C 


SAAO, 

Calc: C,69.55f H,5.54; N,20.28 
Pound: C, 69.69; H,5.43; N,20.04 


Ex. 3 


OH 


H 


faint yellow needle- like 
crystals 
(EtOH) 
mo: 257.. 0-259. 0*C 


Calc: C, 71.04; H,S.30; M,18.41 
Fotind: C,70.76f H«5.04; M,18.32 


Ex. 4 


CN 


H 


yellow crystals 

(CHP) 
mo: 301. 0-303. 0'C 


Calc: C,72.83; H,4.82; K,22.35 
Pound: C,72.a7; H,4.57; N,22.32 


Ex. 5 


COOH 


H 


faint brown crystals 
( reprecipitated) 
mp: ^OO'C 


Calc: C,67.45; H,4.9b; K«16.56 
Pound?. C, 67.38; H,4.71; N,16.51 


Ex. 6 


SO,NKEt: 


H 


light yellow crystals 
(DMF-HjO) 
ma* 207 5-2nQ 

■»**• SkV § .w— ^ 


C^N,0,S 
Calc: C, 60.74; H,5.35; N,17.71 
Pound: C. 60.88: H.5.26; H.17.57 


Ex. 7 


SO^-n-Pr 


H 


colorless crystals 

(DMP-H,0) 
mo: 199. 0-200. 0*C 


C,,H^,0,S 
Calc: C,61.59; H,S.66; 17,17.10 
Found: C,61.47; H.S.56; M,17.33 


Ex. 8 




H 


sauib yexxow neecue^ixKe 
crystals 
(CUF) 
mo: 297. 5-298. S'C 


^ V \9 f\ 0 

Calc: C,60.747 R,5.357 N,i7.71 
Pound: C,60.44; B,5.49| M,17.55 


Ex. 9 


SO^ 


H 


light brown crystals 
(nMF) 
mp: 298. 5-299. O'C 


n %T t\ ci 

CiA/'iOjS 

Calc: C,58.84; H,4.66; N,19.06 
Pound: C,58.59; H,4.66; N,18.95 


Ex. 10 




He 


(DMP-H,0) 
mp: 274. 0-275. 0"C 


Calc: C»59.13; H,5.09; N,18.15 
Found: C,59.17; H,5.41; 11,18.10 


Ex. 11 


SO^ 


Et 


light yellowish brown 
crystals 
(DMF-EtOH) 
nip: 283. 0-284. O^C 


C,A,NAS 
Calc: C, 60.74; H,5.35; N,17.71 
Poxmd: C» 60.43; H,5.21; N,17.41 


Ex. 12 


SO^ 


n-Pr 


light brown needle-like 
crystals 
(EtQH) 
mp: 242. 5-244. 0'^C 


C,,H^,0 S 
Calc: C, 61.59; H,5.66; K,17.10 
Found: C,61.47; H,5.56; N,16.81 


Ex. 13 


SO^ 


n-Bu 


light yellow needle- like 
crystals 
(EtOH) 
mp: 257. 0-258. O'C 


CJH.AO,S-l/4H.O 
Calc: 0,61.73; H,6.00; N,16.36 
Pound: C, 61.93; H,6.08; N,16.12 


Ex. 14 




n-Pen 


light bro%m crystals 
(EtOH) 
mp: 244. 0-244. 5^*0 


Calc: C,63.13^*^^%2; N,16.01 
Found: C,63.31; H,6.29; N,16.04 
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* TabXa 76 










Properties 
(reczystallisation 
solvent) 


Elemental analysis 


Ex. 15 




iso-Pr 


color lesi needle- like 
crystals 
(CHjCN-BtOH) 
nip: 265. 5-266. 0*C 


CHJ},0,S.1/5H,0 
Calc: C.61.06; H,5.71; N,16.95 
Pound: C» 60.76; H9S.62; N#lo«78 


Ex. 16 




iso-Bu 


light brown crystala 
(CHjClj-MeOH) 
mp: 232. 0-234. O^'C 


Calc: Cf 62.39; H,5.95; N#le*54 
Pound: C,62.57; H,S.95; N,16.35 


Ex. 17 




iso-Pen 


colorless crystals 

(DMF-H,0) 
mp: 249. 5-253. 5'C 


CyH,iH,0;S 
Calc: C,63.13; H,6.22; K»lo.01 
Pound: C,62.92; H,6.38; N,15.87 


Ex. 18 


so^ 


r< 


light yellow needle-like 
czystals 
(HeOR) 
sip: 245. 5-248. S«C 


CjJLlJ,0-S 
Calc: Cf 62.69; H«3.50; NiIo.qI 
Foundi. C, 62.52; B,5.33; 11,16.50 


Ex. 19 


so^ 


CP, 


colorless crystals 

(aff-B,0) 
inp: 286. 5-287. 0'>C 


rr n mt n ^ 

C,A|PiN,0,S 
Calc: C,52.41; H,3.70; H.16.08 
Found: Cr52.38; H,3.66; N,X5.87 


Ex. 20 


so^ 


CH^GHfCF, 


light brown crystals 
(EHF-H,0) 
mp: 248. 5-249. O'C 


Calc: C,54!1;2?'^h!'4!35; N,15.11 
Found: C,54.13; H,4.49; K,14.91 


Ex. 21 


so^ 


CH^OH 


£aint yellow crystals 
(Et0H-H,0) 
mp: 256. 0-258. O'C 


C iJIO S-1/31L0 
Calc: C.56.56; H,4.91; H,l'?-36 
Found: C,56.87; H,4.66; N,17.S5 


Ex. 22 


sow 


CH,OUe 


colorless crystals 

(DMF) 
np: 248. 0-249. 0"C 


C^,N,0,S 
Calc: C,58.38; H,5.14; N,17.02 
Pound: C,58.50; H,5.03; N,16.76 


Ex. 23 


sow 


* CHjOEt 


colorless crystals 

(EMP-HjO) 
np: 272. 5-274. 5'C 


Calc: C.59.2?/'h'°^!45; N,16.46 
Found: C,59.07f H.5.36; M,16.16 


Ex. 24 


SO,MHMe 


H 


colorless crystals 

(DMF-H,0) 
ntp: 244. 0-245. 0'C 


c,a;i,o,s 

Calc: C,59.8i7H,S.02; N,18.36 
Pound: C,59.83? H,4.94; N,18.27 


Ex. 25 


SOJNHMe 


He 


colorless crystals 

(DMF-H,0) 
mp: 259. 5-260. 5*C 


Calc: C,60.7'4^'h*^^.35; N,17.71 
Pound: C, 60.88; H,5.33; K,17.43 


Ex. 26 


SOW^e 


Et 


colorless crystals 

(DHP) 
Rp: 262. 0-264. 0*C 


C„H,,N,0 S 
Calc: C, 61.59; H,5.66; W,17.10 
Found: C,61.69; K.5.65; Na6.86 
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Table 77 









Properties 
(recryatallizatioa 


Elemental analysis 


Ex. 27 


SQJtJBUe 


n-Pr 


colorless czys tails 

(DHF) 
kd: 233. 5-234. 5"C 


Calc: C,62.39; H,5.95; N.16.54 
Found! C,62.36; H>5.91; N, 16.24 


Ex. 28 


SOjraMe 


n-Bu 


light brom crystals 
(HeOH) 
inp: 225. 5-226. 5'C 


Calc: C,63.13; H,d.22; N,16.01 
Found: 63.04; H^6.25; K 15 81 


Ex. 29 


SO^NRMe 


CH,OB 


faint .yellow plate 
crystals 
(HeOH) 
wp: ^OO'C 


C^JI,0.S^HC1 -1/4^0 
Calc: C,5i.09; H^S.Olj N,15.48 
Found: C«53.09: H.5.202 H 15 lA 


Ex. 30 


SO.,NHMe 




faint brom crystals 
(CUP) 
mo: 231. 0-232. O'C 


Calc: C,63.43^*^f79; 16.08 
Foundj;^ C,63.44; H,5.79; 11,15.95 


Ex. 31 


SO^NHHe 


CH.OEt 


colorless crvatals 

(DMP-HjO) 
mp: 239.0-240.5''C 


f* W W 0 S 
Calc: C,60.l2; H,4.73; N,15.93 
Found: C,59.98; H,5.75/ N,15.78 


Ex. 32 


O^OH 


H 


light brown crystals 
(EtQH) 
mp: 223. 0-225. S'C 


r* H w o 

Calc: 0,71.68; H,5.70; N,17.60 
Found: 0,71.84; H,5.48> K.17.36 


Ex. 33 


CHfiK 


Et 


colorless crystals 

(MeOa) 
mo: 215. 5-217. O'C 


C H M O 

Calc: 0,72.81; H,6,40; N,16.17 
Found: C,72,94; H,6.44; N,16.17 


Ex. 34 


CH^OK 


n-Bu 


light brown crystals 
(Keoa) 
mp: 289. 0-289. S'C 


Cj^fN.O.HCl 
Calc: 0,67.22; H,6,62; N,13.63 
Pound: 0,66.99; H.6.89; N,13.62 


Ex. 35' 


CH,OR 


r<i 


light brown prism 
^ crystals 

(UeOH) 
mpi 2289. 0!C, 
decomposed 


C„BL^,0-HC1-1/2H,0 
Calc: 0,66.10; H,6.27; N,13.41 
Found: 0,66.25; R,6.06; N,13.55 


Ex. 36 


CHjOH 


ai,0Et 


colorless crystals 

(EtOH) 
mp: 241. 0-242. O'C 


c^^A-HCi 

Calc: 0,63.99; H,6.10; N,13.57 
Found: C,64.13; H,6.10; N,13.37 


Ex. 37 


NHUs 


K 


colorless crystals 

(AcOEt) 
mo: 229. 5-230, 5'C 


Calc: 0,59.83; H,5.02; 17,18.36 
Found: 0,59.57; H,4.94; K,18.20 


Ex. 38 


MHMs 


Me 


colorless crystals 

(CHjCN-EtOH) 
mp: 228. 0-229. O'C 


C,^,N,OS 
Calc: 0,60.74; H,5.35; N,3,7.71 
Found: C, 60.77; H,5.34; N,l7.47 
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Table 76 










Properties 
( reczys tallization 
solvent) 


Slenental analysis 


Ex. 39 


NBMs 


Et 


colorless prism 
crystals 
(UeOH) 
xnp: 180. 5-181. 5'C 


• c„M,o^-a:i-3/2H,o 

Calc: C,53.32; H,5.75; H,14.81 
Found: C,53.39; H,5.72; K,14.82 


Ex. 40 


KHUs 


n-Pr 


light brovm crystals 
(iso-PrOH) 
mp: 250. 5-253. S'C 


CA,N,0,S-HC1 
Calc: C,57.44; H,5.70; N,15.22 
Pound: C,57.18; H,5.63; H,14.99 


Ex. 41 


NUMs 


n-Bu 


light brown crystals 
(MeOH) 
mp! 250. 5-253. 5*C 


C^,0,S.HC1 
Calc: C, 58.28; H,5.95; N, 14.77 
Found: C, 58.25; H,5.85; Na4.79 


Ex. 42 


NHUs 


r< 
/ ^ 


colorless crystals 

(MeOH) 
mp: 235.0-235.S''C 


Cjyi,0,S.HCl 
Calc: 0,58.53; K.5.55; 9,14.84 
Founds 0,58. 44; H,5.41; N,14.82 


Ex. 43 


MHMs 


CH,OEt 


faint brown crystals 
(EtOH) 
mp: 218. 0-220. 0^: 


Calc: C, 60. ^^^f if. 73; N,15.93 
Found: 0,59.85; H,5.63; N.15.69 


Ex. 44 


KHTs 


H 


light brown crystals 
(CUF-H,0) 
mp: 236; 5-237. S'C 


Calc: C.65.^'^'?f.07; N,15.31 
Fovnd: 0,65.44; H,4.92; N,15.ll 


Ex. 45 


NHAc 


H 


colorless crystals 

(CH,Cl,-MeOH) 
n©: 247. 0-248. 0*C 


C„H;J,0 -1/411^0 
Calc: 0,68.65; H,5.61; K,20,01 
Found: 0,68.59; H,3.4j; N,zu.uu 


Ex. 46 




Me 


colorless crystals 
(EtOH-HjO) 
mp: 2290''C, 
decoirposed 


o,il,n,o.hci 

Calc: 0,63.71; H,5.60; 11,17.69 
Found: 0,63.61; H,5.64; H,17.78 


Ex. 47 




Et 


colorless crystals 
(MeOH-H,0) . 

mpt 293. 5-294. 5*C, 
decomposed 


0A,N,0-H01 
Calc: 0,64.46; H,5.90; N,17.08 
Found: C. 64.52; H,6.03; N,17.06 


Ex. 48 


tmc 


n-Bu 


colorless crystals 
(CH,CVlIeOH) 
nps 2300% 


c,a^,o-hci 

Calc: 0,65.82; H,6.58; N,15.89 
Found: 0,65.63; H,6.44; N,15.99 


Ex. 49 


NBn, 


n-Bu 


colorless crystals 

(AcOEt) 
mp: 177. 0-178. O'C 


Calc: 0,80.11; H,6.91; N,12.98 
Pound: 0,79.93; H,6.85; N,12.75 


Ex. 50 


CHMeNHAc 


fit .. 


colorless crystals 

(MeOH) 
mpt 154. 0-155. 5»C 


C^,0.1/2H,0 
Calc: 0,70.22; H,6.87; M,;,7.06 
Found: 0,70.46; H,6.78; N,17.05 



Example 51 

4- [2- (4-aiidno-2-methyl«lH-inddazo [4, 5-c] quinolin-1- 
yl) ethyl] benzyl alcohol 

(1) 4- [2- (4-chloro-2-inethyl-lH-iinidazo[4, 5-c] quinolin-1- 
yl ) ethyl ] benzyl alcohol 

To 2.57 g of 4-[2--[ (3-amino-2-chloroqainolin-4- 
yl) amino J ethyl Jbenzyl alcohol there was added 7.2 ml of triethyl 
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brthoacetate. and the mixture was stirred at 120-140»C for 28 
hours. After adding a-hexaae to the reaction mixture and 
removing it by decantation, the residue was purified by column 
chromatography [silica gel, methylene chloride/methanol (1:0- 
30:1)] to obtain 1.66 g of light yellow crystals. 

(2) 4- [2- (2-methyl-4-phenoxy-lH-imidazo[4, S-clquinolln-l- 
yDethylJbenzyl alcohol 

To 1.50 g of 4-[2-(4-chloro-2-methyl-lH-imidazo[4,5- 
c]quinolin-l-yl) ethyl] benzyl alcohol there were added 0.73 g of 
potassium hydroxide and 4.02 g of phenol, and the mixture was 
stirred at 120"C for 6 hours. After adding water and a 10% 
sodium hydroxide aqueous solution to the reaction mixture to 
adjust the liquid to pH 10, methylene chloride was added for 
extraction. The methylene chloride layer was washed first with 
a 10% sodium hydroxide aqueous solution, wa.ter and then with 
saturated saline, and after dewatering, the solvent was 
distilled off under reduced pressure to obtain 1.20 g of light 
brown crystals. 

(3) 4-[2-(4-amino-2-methyl-lH-imidazo(4,5-c]quinolin-l- 
yl) ethyl] benzyl alcohol 

To 1.00 g of 4-[2-(2-methyl-4-pheiioxy-lH-imidazot4,5- 

c]quinolin-l-yl)ethyllbenzyl alcohol there was added 4.52 g of 

ammonium acetate, and th& mixture was stirred at 140"C for 6 

hours. After the reaction, a 10% sodirun hydroxide aqueous 

solution was added to adjust the liquid to pH 8, and then 

extraction was performed with a mixed solution of methylene 

chloride and methanol (10:1). The organic layer was 

concentrated under reduced pressure, 3.8 ml of methanol and 0.2 

ml of a 2 N sodium hydroxide aqueous solution were added to the 

residue, and the mixture was stirred at 50°C for one hour." The 

reaction solution was stirred on ice to obtain 0.26 g of 

crystals. Recrystallization from ethanol yielded colorless - 

crystals with a melting point of 236.0-237.0'C. 

Elemental analysis: C,^„N«0. 

Calculated: C, 72.27; H, 6.06; N, 16.86 

Found: C, 72.05; H, 6.07; N, 16.64 

The compounds for Examples 52-79 listed in Tables 79 to 84 
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Were obtained by the same method as Ebcasple I. 



Table 79 








g?'"" 


e & w|#ef iHLes 
(recrystallization 
solvent) 


Elemmfcal analvsis 


Ex. 52 


SO,NH, 


H 


(DUF-a,0) 
np! 292.5-294. O'C 


Calc: C,57.85; H,5.73; 11,18.74 
Found: C,57.73; B,5.48; N,18.49 


Ex. 53 


SO/IH, 


Me 


(UeQH) 
wpi 261. 5-263. O'C 


C-H„N,0,S'3/4H,0 
Calc: C,i7.19; H,6.19; M,17.55 
Found: C,57.39; H,5.95; H,17.27 


Ex. 54 


SO^ 


£t 


colorlsfls crystals 

(HeQH) 
mp: 281.0r283.0<'C 


Calc: C,^^d?*H,V.^? K,17.14 
Found: C,58.59; H,6.15; ir,17.17 


Ex. 55 


so;iH, 


n-Bu 


light broim czyatals 

<EtOB) 
' np: 240. 0-241. O^'C 


C^^,0,S 
Calc: C,61.80; H,6.84; H,16.38 
Found: C, 61.52; R,6.85; N« 16.17 


Ex. 56 


so^ 


CH,0£t 


light brown plate 
cxystals 
(EtOH) 
sip: 254. 5-256. O^'C 


C,.tt,N,0,S 
Calc: C,58.72r H,6.34; 1T,16.30 
Found: C,59.02; H,6.43; H,16.16 


Ex. 57 


CHjOH 


H 


colorless crystals 

(EtOH) 
inp! 223. 5-225. 0«C 


CjAjN^O 

Calc: C,70.78; H,6.88; N,17.38 
Found: C.70.90; H,6.84; N,17.30 


Ex. 58 


CR,OH 


He 


light brovn crystals 
(iso-PrOH) 
mp: 230. 0-231. O'C 


calc: C,71.40; H,7.19; N,16.65 
Found: C,71.31; H,7.37; 11,16.40 


Ex. 59 


CH,OR 


Et 


colorless crystals 
(EtOH) 
bid: 222. 5-224*. 5 


c«H,;i,o 

Calc: C,71.97; H,7.48; N,15.99 
Pound: C.71.70: H,7.48; N.ie.OS 
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Tttsla BO 










Properties 
( reezystalXisation 
solvent) 


Elemental analysis 


Ex. 60 


O^OH 




liffht faromi cry8ted.8 
{TBF) 
mp: 231.5-232.5*0 


Calc: C,73*3*?^^*7.50; N, 14.88 
Found: C,73.34; H, 7.60; N,14.70 


Ex. 61 


MHHs 


H 


light brown crystals 
(HeOH} 
mp! 271. 5-274. O'C 


C^A^,0,S.HC1.1/4IL0 
Calc: C,53.51; H,5.79; N,16.42 
Found: C,53.64; H,5.88; N,16 30 


Ex. 62 


NHMa 


He 


light, brom crystals 
(MeOH) 
TO: 292.0-293 0*C 


CA|N,0,S-2HC1 
Calc: 0,50.85; H,5.76; M,14.B2 
Pounds C.Sl.OO? fi 5 • M 1A 


Ex. 63 


NHHs 


Et . 


light brown crystals 
(iso-PrOH) 
mn* 202 ^f^onA n*r* 


C,.H^,O.S 
Calc: 0,60.99; H,6,58; N,16.94 

Potmf3 • n l<rn 4l!» tr tL ah* vt OA 


Ex. 64 


NHHs 


n-Bu 


colorless crystals 
(EtOH) 

inb; 275 0— 27fi ^•n 


CL^NjO,S-2HCl 
Calc: 0,53.69; H,6.46; N,13.61 

Found • na * R A ikT ^1 A a 
********** w,i*j.oaj- nrD.Jo; H,XJ.4Sf 


Ex. 65 


NHHs 


ca,OBt 


light brown needle- 
like crystals 
(EtOR) 
mp: 296. 0-297. 0"C 


C,A»NAS.HC1 
Calc: 0,55.05; H,6.30; N,14.59 
Found: C,55.01; H,6.27; N,14.42 


Ex. 66 


NHAc 


H 


light brown crystals 
(DUF) 
mp: 294. 0-295. 5'C 


C„IL^0-HC1.1/4H,0 
Calc: 0,61.53; H,6.33; N,17.94 
Found: 0,61.46; H,6.33; N,18.04 


Ex. 67 


MHAc 


Me 


light brown crystals 

(THP) 
mp: 236.0-237. 0»C 


0.,t^,O.l/4H,0 
Calc: 0,68.54; H,6.99; N,19.03 
Found: 0,68.76; R,7.00; K,18.76 


Ex. 68 




Bt 


light brown crystals 
^ (KeQH-I^O) 
mpz 134. 0-135. 5"C 


CJ,^,O.H,0 
Calc: 0,66.81; H,7.39; N,17.71 
Found: C,66.67; H,7.59? N,17.43 


Ex. 69 


NHAc 


n-Bu 


light brown crystals 
(MeOH) 
mo: S300'C 


C„H.,N-0 *HC1 . 1/2H,0 
Calc: C,63.91; H.7.38; N,15.53 
Found: 0,64.07; H,7.17; N,15.70 


Ex. 70 


CHMeNHAc 


H 


colorless crystals 

(EtOH) 
up: 253.0-254.0*0, 


C,AiN,O.HCl 
Calc: 0,63.83; H,6.82; N>16.92 
Found: 0,63.53; H,6.89; N,16.86 
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Table 81 






Properties 


Ex. 71 


brown liquid 

NUR spectrum ^ (CDCl,) ppm: 1.20(3H, t, J^TBz), 1.60- 
2.00(4H, m), 2.80-3.15(6H. m) » 3.'01(3H« b) , 3.51(2B, q« 
Je7Hz), 4.36(2H, a), 4.49(2H, t, Js7.5Hz), 4.52(2B, a), 
5.39(2R, br-s), 6.66(2H, d, J«8.5Hz), 6.89(2H, 
JaS.SHz), 7.12-7.40(5H, m) 

IR spectrum V(llq) cm**: 3320, 3180 
Mass spectrum m/z: 469 (if) 



Table 82 










Properties 
( recrys tallization 
solvent) 


Elemental analysis 


Ex. 72 


o-SO^ 


H 


light yellow crystals 
(IWF-HjO) 
mp: 273. 0-274. O'C 


Calc! C,58.84; E,4.66; N,19.06 
Found: C.58.62; H,4.51; M,18.8S 


Ex. 73 


m-SO^ 


R 


light brown crystals 
<EMF-H,0) • 
np: 258. 5-260. 0*C 


Calc: C,58.84; H,i.66; N,19.06 
Pound: C.Sa.SS; H,4.47; N,19.U 


Ex. 74 


p-SOW 


Me 


colorless czyatals 

(EtOH) 
mp: 257. 0-257. 5'C 


C,AWS 
Calc: C,59.a3; H.5.02; M,18.36 
Found: C,59.53; H,4.79; M,18.16 


Ex. 75 


p-SO^ 


one 


light brown needle- 
like crystals 
(1»!F-H,0) 
mp: 277. 0-278. O'C 


calc: C,57.42; H,4.82; N,17.62 
Found: C,57.08; B,4.66; N,17.47 


Ex. 76 


p-SO^ 


CI 


light brown crystals 
(EtOH) 
mp: 277. 0-278. 0"C 


C,Ji..ClN,0,S-9/8H,0 
Calc: C,51.21; H,4.35; Na6.50 
Found: C,51.42; H,4.19; N,16.22 
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Table 83 



HsNCLtS 






Properties 
(reerystallizatioa 
solvent) 


Elemental analysis 


Ex. 77 


colorless crystals 

(EtOH) 
no: 238.0-239.0**C 


Calc: C,51.46; H,4.05; N,16.75 
Found: 51.25; B,3.91; K,18.47 



Table 84 






n 


Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ex. 78 


1 


light brown crystals 
CEHF-HjO) 
mp: 297. 0-299. Sn: 


Calc: C, 57.41; Hr4.32; N,19.69 
Fotind: C,57.19; H.4.07; N,19.40 


Ex. 79 


3 


light brown crystals 
(DMF-*H,0) 
no: 289. 5-290. 5*C 


C,AA0,S.1/6H,0 
calc: C,59736; H,5.07; N,18.22 
Found: C,5'9.477 a«4.85; N,18.02 



✓ 

Example 80 

N- [4- [2- (4-ainino-2-etJioxymetJayl-lH-imidazo[4, 3-c]qainolin-l- 
yl ) e tJiyl ] phenyl ] ace tamide 

A suspension of 2.20 g of N- [4- [2- (4-dibenzylaInino-2- 
ethoxyT^ethyl-lH-imidazo [4, 5-c] quinolin-l-yl) ethyljphenyl] 
acetamide, 4.00 g of Perlman's reagent and 14.28 g of ammoniaun 
formate in 70 ml of methanol was refluxed for 53 hours. The 
catalyst was filtered off, and the solvent was distilled off 
under, reduced pressure. Water and saturated saline were added 
to the reisidue and extraction was performed with methylene 
chloride. After dewatering the extract, the solvent was 
distilled off under reduced pressure. The obtained residue was 
washed with isopropyl ether to obtain 1.24 g of colorless 



- 108 - 



Crystals, Recrystallization from isopropanol yielded colorless 
crystals with a melting point of 207. 0-208 •O'C. 
Elemental analysis: Cj,Hj^,0,*l/2HjO 
Calculated: 66.97; H, 6.35; N, 16. 9B 
Found: C, 66.90; H, 6.28; 16.81 

The compounds for Examples 81-84 listed in Tables 85 to 87 
were obtained by the sane method as Exanple 80. 



Table 85 









r' 


Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ex. 81 


CHHeOH 


CH,OKt 


H 


colorless crystals 

(EtOH) 
no: 231.5-232.0"C 


CalC! ClO.lS^^nfe,!!} N,14.35 
Found: C,70.66} H,6.74; N,14.32 


EX. 82 




K 


He 


light yollow 
crystals 
(AcOBt) 
ino: 188. 5-189. 0'^C 


Calc: C,66.22; H,5.34; K,14.85 
Found: C,66.01; R,5.35; K,14.72 



Table 86 







R^ 


Properties 
(recrystallization 
solvent) 


Elemental analysis 


Ex. 83 


NKAC 


CH^OEt 


colorless crystals 
(KeOH) 
no: 2300"C 


C„H^,0,.HC1 
Calc: C,62.22; H,6.81; N/t5.77 
Found: C, 62.00-; R,6.87; N, 15.74 



Table 87 



aV, 
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Propartiea 
( r« cryB talXization 


Slenental analysis 


Ex. 84 


colorless csystals 
no: 275. 0-275. S»C 


C,AJf,0,S.l/4H,O 
Calc: C,56.42; H,5.43; K,19.43 
Pound: C,56.72; H,5.26| K,19.18 



Example 85 

1- [2 - (4-airdnophenyl) et±yl] -iH-imidazo [4, 5-c] quinoline-4- 
amine • hydrochloride 

To 8,00 g of N-[4-[2-(4-amino-lH-imidazo[4,5-c]quinolin-l- 
yl) ethyl] phenyl lacetamide there was added 40 ml of 2 N 
hydrochloric acid/ and the- mixture was stirred at 120**C for one 
hour. After the reaction, a 10% sodium hydroxide aqueous 
solution was added to adjust the liquid to pH 7, and then the 
precipitated crystals were filtered off an^ purified by column 
chromatography [silica gel, methylene chloride/methanol (20:1)], 
after which ethanolic hydrogen chloride was added and the 
precipitated crystals were filtered off to obtain 3.50 g of 
colorless crystals. Recrystallization from a mixed solution of 
methanol and water yielded colorless crystals with a melting 
point of 275. 0-283. 0°C. 
Elemental analysis: C„H,^, -2^1-1 /4H,0 
Calculated: C, 56,78; H, '5.16; N, .18.39 
Found: C, 56.78; H, 5.11; N, 18.^2 

The compounds for Examples 86-104 listed in Tables 88 and 89 
were obtained by the same method as Example 85. 
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TaOale 88 










Properties 
(recxystallization 


Elemental analysis 


Ex. 86 


NH. 


He 


light broim crystals 
(THF) 


Calc: C, 71.90; H«6.03; K,22.07 
Pounds C.71.89s R.6.24: 11.21.81 


Ex. 87 


NH, 


Bt 


faint brown crystals 
(MeOH-H,0) 
np: 202. 0-203. 0°C 


Calc: C,72.4^f^'6.39; Mr21.13 
Found: C, 72.64; B,6.33; N,20.95 


Ex. 88 


NH, 


n-Bu 


faint inrown crystals 
(AcOSt) 
no: 187.b-188,0*C 


Calc: C«73.51; H»7.01; K«19.48 
Found: C,73.78; R,6.93; 11,19.34 


Ex. 89 


NH, 




colorless crystals 

iiso-PrOH) 
np: 208.. 0-208. 5*C 


C,xH^,0 

CalC: C#d9.7B; H,d.41; N, 19.38 
Found: C, 69.85; H,6,40; M,19.38 


Ex. 90 


NHHe 


a 


colorless crystals 

(IteOH) 
wp: 245. 0-246. O'C 


\ CiAA-2HC1.5/4H,0 
Calc: C,55.28; H,5.74; N,16.96 
Found: C,55.39; H,5.52; Nrl6.98 


Ex. 91 


NRMe 


He 


light brown crystals 
(BtOH) 
mp: 275. 0-276. 5"C 


C,AiN.-2HCl -3/2^0 
Calc: C,55.69; H«6.08; K,16.24 
Found: C,55.76; H,6.20; N,16.09 


Ex. 92 


MHMe 


Et 


light brown crystals 
(EtOH) 
mp: 271. 0-273. O'C 


C,H^,-2HC1.H.0 
Calc: C,57.80; H,6.24; N,16.05 
Found: C. 57.80; H. 6.15; N, 15 .95 


Ex. 93 


llHMe 


n-Btt 


light grayish brown 
crystals 
(BtOH} 
np: 173. 0-175. O'C, 
decomposed 


q^,.3HCl-l/4H,0 
Calc: C,56.68; R,6.30; N,14.37 
Found: C,56.97; B«6.S9; N,14.08 


Ex. 94 


MHMe 


CR^OEt 


colorless crystals 

(AcOEt) . 
mp: 156. 0-156. 5*C 


Calc: C,70.3^?fHl*6.71j H,18.65 
Found: C,70.29; R,6.44; N,18.49 
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Table 89 









Properties 
( recrya tallisa tion 
solvent) 


Elenntal azialyais 


Ex. 95 


HH, 


R 


light brown crysteils 
(HeQH) 
mp: 264. 0-265. 0'C 


C,AxN.-2HCl 
Calc: C, 56.85; H,6.10? N,18.41 
Found: C,56.93; H,6.10; N,18.42 


Ex. 96 


NH, 


Ma 


light brown crystals 
(AcOEt) 
rap: 192. 0-193. 0'C 


Calc: 0,71, 00? H,7.21; N,21.79 
Found: 0,70.98; H,7.34; N,21.49 


Ex. 97 


NH, 


Et 


faint .yellow crystals 
(EtOH) 
nq?: ^85'C, 
decoxnoosed 


C,ft^,-2HC1.5/4H,0 
Calc.! C,55.75; H«6.90; N,16.25 
Pound: C,S5.80; H,6.81; M,16.29 


Ex. 98 


NH, 


n-Bu 


light yellow crystals 
(iso-PrOH) 
up: 245. 0-252. 0°C» 
decomposed 


C^^,.2HC1.3/4H,0 
Calc: 0,58.73; H,7.28; N,15.57 
Found:. 0,58.51; H,7.20; N,15.38 


Ex. 99 


NH, 


CK^OEt 


colorless crystals 

(EtOR) 
mp: 259. 0-260. 0'C 


C„HJ«,O.2H01 
Calc: 0,57.53; H,6.67; N,15,98 
Found: 0,57.52; H,6.80; N,15.83 


Ex. 100 


NHMe 


H 


light brown crystals 
<BtOR) 
ntp: 224. 5-225. 5"C 


O.A,M,-2HCl-H,0 
Calc: 0,55.34; H,6.60; N,16.98 
Found: 0,55.17; H,6.56; N,17.13 


Ex. 101 


NHHe 


He 


light brown crystals 
(EtOH) 
mp: 284. 0-285. 0'^C 


0„H^ . 2HC1 - 7 / 2H,0 
Calc: 0,50.96; H,7.27;* M,14.86 
Found: 0,50.89; H,7.20; M,14.79 


Ex. 102 


MKHe 


Et 


brown crystals 
(EtOH) 
mpt 274. 0-285. O'C, 
- decomposed 


0,,H^.-2H01-3H,0 
Calc: 0,52.94; H,7.40; N|14.70 
Found: 0,52.71; H,7.21; N,14.69 


Ex. 103 


MHHe 


n-Bu 


colorless crystals 

(EtOH)^ 
mp: 161. 0-163. 5"C, 
decomposed 


0,AjN,-3HC1-5/4H,G 
Calc: 0,54.23; H,7.22; N,13.75 
Found: 0,54.28; H,7.40; N,13.83 


Ex. 104 


CHMeMK. 


R 


light brown crystals 
(EtGH) 
mp: 207.0-210.0*0, 
decomposed 


0„HJM..2HOl.ILO 
Oalct 0,56.34; H,6.86; N, 16.43 
Found: 0,56.38; H,6.78; N,16.39 



Example 105 

1- [2- (4-anunophenyl) et±iyl] -2-n--butyl-lH-imidazo'[4, 5-clquinoline- 
4 -amine 

A suspension of 18.8 g of 1- [2- [4- (dibenzylaiciino)phenyl] 
ethyl]-2-n-butyl-lH-iinidazot4,5-c]quinoline-4-ainine/ 3.76 g of 
Perlman's reagent, 33.0 g of airanonium formate and 600 ml of 
methanol was refluxed for 7 hours. The catalyst was filtered 
off and the solvent was distilled off. Water was added to the 
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6btained residue, the liquid was adjusted to pH 9 with a 10% 
sodium hydroxide aqueous s lution, and extraction was performed 
with methylene chloride. After washing the extract with water 
and dewatering, the solvent was distilled off and the obtained 
residue was washed with ethyl acetate and recrystallized from 
isopropanol to obtain colorless crystals with a meltdLng point of 
191.0-192.0°C. . 
Elemental analysis: C^fiJ^^ 
Calculated: 73.51; H, 7.01; N, 19.48 
Found: C, 73.41; H, 6.90; N, 19.22 

The compound for Example 106 listed in Table 90 was obtained 
by the same method* as Example 105. 

Table 90 










Properties 
( recrys talllzation 
solvent) 


Elementftl analysis 


Ex. 106 


MHMe 


CH,OEt 


light brown crystals 
(AcOBt) 
mp: 127.0-128 .-S^C 


Calc: C,69.63f'Hl'7.70; N,18.45 
Found: C,69.67; H,7.69; N,18.17 



Example 107 

1- [2- (4-aminophenyl) ethyl] -1, 6, 7 , 8-tetrahydrocyclopentaIb] 
imidazo [4, 5 -d]pyridine-4-amine* hydrochloride 

A mixture of 0.81 g of N,N-dibenzyl-l- [2- [4- 
(dibenzylamino)phenyl]Gthyl] -1,6,7, 8-tetrahydrocyclopenta[b] 
imidazo [4, 5-d]pyridine-4-amine, 0.16 g of Perlman's reagent, 
1.56 g of ammonium formate and 40 ml of methanol was refluxed 
for 30.5 hours. The catalyst was filtered off, and the solvent 
was distilled off. Water was added to the residue, the liquid 
was adjusted to pH 9 with a 10% potassium carbonate aqueous 
solution, and methylene chloride was added. The precipitated 
crystals were "filtered off, and after separating off the 
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xnethylene chloride layer, the aqueous layer was further 
extracted with methylene chloride. The methylene chloride layer 
was dewatered, and then the solvent was distilled off to obtain 
colorless crystals. These were combined with the previous 
crystals and a common method was used to obtain 0.41 g of 
colorless crystals as a hydrochloride. Recrystallization from 
methanol yielded colorless crystals with a melting point of 
259. 0-260. 0"C (decon^osed) . 
Elemental analysis: Ci^Hj^5-2HGl 
Calculated: C, 55.74; H, 5.78; n/i9.12 
Found: C, 55.76; H, 5.89; 19.07 

The compounds for Exanples 108-109 listed in Table 91 were 
obtained by the same method as Example 107. 

Table 91 








Properties 
(recrystallization solvent) 


Elemental analysis 


Ex. 108 


Bt 


light yellowish brown 
cipystals 
(EtOH) 
mp: 266. 0-268. O'C, ' 
decomposed 


C,ft^, • 2HC1 '1/3 EtOH . ILO 
Calc: C,55.23; H,6.83; N,16.37 
Found: C. 55.24; H,6.84; H,16.57 


Ex. 109 


CH,OEt 


light brown crystals 
(EtOR) 
np: 250. 5-251. S'C, 
decomoosed 


Cjfi^Mfi • 2HC1 - 1/ 4ILO 
Calc: C, 56.01; H,6.46; N,16.33 
Found: C,56.23; H,6.31; N.16.08 



Example 110 

1- [2- (4-ureidophenyl) ethyl] -IH-imidazo [4, 5-c] quinoline-4-amine 
After dissolving 800 mg of 1- [2- (4-aminophenyl)ethyl] -IH- 
iniidazo[4, 5-c]quinoline-4-aiiiine in a mixed solution of 8 ml of 
acetic acid and 4.8 ml of water, a solution of 400 mg of sodium 
cyanate in 4.8 ml of water was added while stirring at room 
teinperature, and stirring at room temperature was continued for 
2 hours. After adding a 10% sodium hydroxide aqueous solution 
to the reaction solution to adjust the liquid to pH 9 and 



- 114 - 



filtering of f the crystals, they were washed with water to 
obtain 790 mg of crystals, Recrystallization from a mixed 
solution of ethanol and water yielded faint brown crystals with 
a melting point f 300"C or higher. 
Elemental analysis: C^^^.O 
Calculated: C, 65-88; H, 5.24; 24.26 
Found: C, 66.0G7 5-14; N, 24.07 

Example 111 

1- [2- [4- IN' -methyl thioureido) phenyl] ethyl] -IH-imidazo [4,5- 
c] quinoline-4-amine 

To 800 mg of a-(2-(4-aminophenyl)ethyl]-lH-imidazo[4,5- 
c]quinoline-4-amine there were added 24 ml of methanol and 0.60 
ml of methyl isothiocyanate, and the mixture was stirred at 40**C 
for 15 hours. After cooling the reaction .solution, the 
precipitated crystals were filtered off to obtain 770 mg of 
crystals. Recrystallization from a mixed solution of ethanol 
and water yielded faint brown crystals with a melting point of 
220. 0-221. 5**C. 
Elemental analysis: C^fi^^tS 
Calculated: C, 63.81;' H, 5.35; N, 22.32 
Found: C, 63.60; H, 5.13; N, 22.05 

Example 112 

1- 1 2- ( 4-acetylphenyl) ethyl] -IH-imidazo [4 , 5-c] quinoline-4-aittine 

To 3.89 g of 2-t4-[2-(4-phenoxy-lH-imidazo[4,5-c]quinolin- 
l-yl)ethyl]phenyl-2-methyl-l,3-dioxolane there was added 33.2 g 
of airanonium acetate, and the mixture was stirred at 140*C^for 3 
hours. After the reaction, a 10% sodium hydroxide aqueous 
solution was added to adjust the liquid to pH 8, and then the 
precipitated crystals were filtered off and washed with water to 
obtain 2.83 g of light brown crystals. Recrystallization from a 
mixed solution of methylene chloride and methanol yielded 
colorless crystals with a melting point of 267. 0-269. 0®C. 
Elemental analysis: C^H^^^O 
Calculated: C. 72.71; H, 5.49; N, 16.96 : 
Found: C, 72.41; H, 5.34; N, 16.70 
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£:»cainple 113 

1 - [ 2 - [ 4 - ( 1 -hydroxyiminoe thyl ) phenyl ] ethyl ] -IH-imidazo [4,5- 
c ] quinoline-4 -amine 

To 1.63 g of l-[2.-(4-acetylphenyl)ethyl]-lH-imidazo[4,5- 
c]quinoline-4-aniine there were added 0.38 g. of hydroxylamine 
hydrochloride, 1.34 g of sodium acetate OH^O and 16 ml of ethanol, 
and the mixture was refluxed for 2 hours. After concentrating 
the reaction solution under reduced pressure, water was added 
and the precipitated crystals were filtered off to obtain 1.47 g 
of crystals. Recrystallization from a mixed solution of ethanol 
and water yielded faint brown crystals with a melting point of 
269. 0-270. S^'C. 
Elemental analysis: C^^K^fi 
Calculated: C, 69,55; H, 5.54; N, 20.28 
Found: C, 69.34; H, 5.54; N, 20.11 

Example 114 

1- [2- [4- (l-aminoethyl)phenyl] ethyl] -lH-imida2oI4,5"C]quinoline- 
4 -amine 

To 500 mg of 1- [2- [4- (l-hydroxyiminoethyl)phenyl] ethyl] -IH- 
imidazot4,5-c]quinoline-4-amine there were added 150 ml of 10% 
methanolic ammonia and 1-ml of Raney niclcel, and the mixture was 
stirred under a hydrogen pressure of 5 atmospheres at 50'*C for 80 
hours. After cooling the reaction solution, the solvent was 
filtered off and concentrated \inder reduced pressure to obtain 
300 mg of crystals. Recrystallization from ethanol yielded 
faint brown crystals with a melting point of 222.0-224.0*0. 
Elemental analysis: C^H^^N, 
Calculated: C, 72.48; H, 6.39; N, 21.13 
Found: C, 72.46; H, 6.39; N, 20.86 

Example 115 

Ethyl 4- [2- (4-amino-lH-imidazo [4 , 5-c] quinol in- 1-yl) ethyl] 
benzoate 

To 550 mg of 4- [2- (4-amino-lH-imida2o[4, 5-c]quinolin-l- 
yl) ethyl] benzoic acid there were added 28 ml of ethanol and 2.8 
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ml of concentrated sulfuric acid, and the mixture was refluxed 
for 5 hours. After concentrating the reaction soluti n xinder 
reduced pressure, water and a 10% sodium hydroxide aqueous 
solution were added to adjust the liquid to pH 9, and the 
precipitated crystals were filtered off to obtain 550 :mg of 
light brbwn crystals. Recrystallization from methanol yielded 
light brown needle-like crystals with a melting point of 180.0- 
182.0''C. 

Elemental analysis: C^H^^O, 
Calculated: C, 69.98; H, 5.59; N, 15.55 
Found: C, 69.98; H, 5.39; N, 15.62 

Experimental Example 1: Interferon a inductivity in human cells 

Table 1 shows interferon a inductivities in human cells for 
the purpose of demonstrating the excellenf'ef feet of the 
compounds of the invention. The following coinpounds were used 
as the control agents . 

Control agent A: l-isobutyl-lH-imidazot4,5-c]quinoline-4-amine 
(common name: imiquimod) 

Control agent B: 1- (2-phenylethyl) -lH-imidazo[4,5-c]quinoline-4- 
amine 

1. Preparation of blOod cells for culturing 

Whole blood was collected by^ venipuncture into a 50 ml 
centrifuge tube containing 170 ul of Novo Heparin Injection 1000 
(Novo Nordisk A/S) . Peripheral blood monocytes (PBMCs) were 
prepared with a Leuco PREPTM (Becton Dickinson; Reorder No. 
2751) cell separation tube, and were cultured to a cell daasity 
of 1 X lOG cells/ml in RPM-1640 medium (Nissui Pharmaceuticals, 
KK.; Code 05918) containing 2 mM L-glutamine (LIFE TECHNOLOGIES; 
Cat. No. 25030-016) and a penicillin-streptomycin solution 
(final concentration: 100 U/ml penicillin, 100 ug/ml 
streptomycin, LIFE TECHNOLOGIES; Cat. No. 15145-014) to which 
10% fetal bovine serum (INTERGEN COMPANY; Cat. No. 1020-90) had 
been added. 

2. Preparation of compounds 
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The canpounds were suspended to 1 xng/ml in 0.1 N 
hydrochloric acid and then solubilized by dilution with 
physiological saline. The coznpbunds were tested in a 
concentration range of 0.03 ug/ml to 3.0 ^g/ml. 

3 . Incubation 

A 50 ul portion of the test con5)ound solution or solvent was 
added to a 96-well (flat-bottom) MicroTest III™ (Becton 
Dickinson; FALCON 3072) cell culturing plate; and 200 ul of the 
PMBC in the medium was added to each full well. The plate was 
covered with a plastic lid and incubated for two days at 37°C in 
a 5% carbon dioxide atmosphere. 

4. Separation 

Following the incubation, the plate was coated with PLATE 
SEALER S (Coster Corporation; Cat. No. 3095) and then 
centrifuged at 2000 rpm (740xG, rotor; RS-96SA/6) in a Universal 
cooling centrifuge (KOBOTA 5800, manufactured by Kubota 
Laboratories) at 4*'C for 5 minutes- The culture supematants 
were used as samples. 

5 . Interferon a assay 

This was accoxcrplished by enzyme immunoassay. Using a 
Cytoscreen™ human interferon a assay kit (BIOSOURCE; Cat. #ASY- 
05), a 9G-well plate immobilizing mouse anti-hxaman interferon a 
monoclonal antibodies (primary antibodies) was siibjected to an 
antigen-antibody reaction to bind the interferon a in 100 ul of 
sample. Subsequent binding of rabbit anti-human interferon a 
polyclonal ctntibodies (secondary antibodies) was followed* -by 
binding of anti-rabbit antibodies labeled with peroxidase.- 
Tetramethylbenzidine was used for coloration and the reaction 
was terminated. The absorbance at 450 nm was then measured with 
a Vmax kinetic microplate reader (Molecular Devices). All of 
the results were obtained with the values expressed in pg/ml 
based on an interferon a standard curve. The results are shown 
in Tables 92 and 93. 
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Table 92 







iQterferon a indue tivity (pg/ml) 
Dose concentration (yg/ml) 


Confound 


0.01 


0.03 


0.10 


0.3 


1 


3 




12 


43 


387 


818 


619 


313 




1019 


953 


662 


436 


314 


191 


Exaimle 11 


850 


966 


726 


570 


346 


161 




IS. 


740 


860 


697 


337 


139 


E^yamnln 1 1 


656 


645 


240 


208 


132 


86 


Exsmplc 18 


180 


557 


417 


222 


156 


103 




1018 


3052 


2072 


1556 


1233 


1133 


Exsnrplc 42 


86 


668 


194 


167 


85 


35 


Example 43 


130 


229 


449 


327 


219 


201 


Exan^le 45 




- 


67 


746 


879 


960 


Example 48 


_ 


73 


644 


735 


629 


436 


Example 50 




- 


492 


1003 


759 


288 


Example 56 


843 


771 


620 


534 


580 


560 


Example 59 




358 


698 


964 


980 


947 


Example 62 


683 


777 


731 


785 


734 


849 


Example 64 


663 • 


796 


711 


649 


651 


606 


Example 65 




992 


607 


519 


419 




Example 67 


8840 


577 


268 


236 


112 




Exanule 69 


664 


1014 


758 


569 


343 


217 


Example 70 






1246 


1197 


931 


651 


Example 80 




342 


194 


459 


538 




Example 83 


727 


778 


817 


589. 


507 




Example 84 






3 


638 


679 


520 


Example 65 


0 


639 


745 


628 


600 


598 


Example 86 


90S 


469 


173 


123 


79 




Example 87 




732 


571 


763 


717 




Example 88 




459 


491 


607 


545 
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Table 93 





Interferon a inductivity (pg/ml) 
_,. „ Doae concentration (tig/nil) 


Compound 


0.01 


0.03 


0.10 


0.3 


1 


3 


Example 89 




602 


493 


756 


768 




Example 94 




869 


875 


794 


771 


717 


Example 95 




786 


475 


765 


553 




Example 96 


1012 


1099 


1336 


1100 


794 


780 


Example 98 


854 


263 


341 


233 


190 




Example 99 


557 


347 


238 


230 


189 


155 


Example 101 


135 


463 


760 


764 


598 


457 


Example 106 


353 


553 


668 


659 


602 


576 


Example 107 






737 


336 


546 


381 


Control aQent A 




22 


29 


73 


50 


34 


Control a^ent B 




28 


62 


69 


68 


49 



The conrpoiinds of the invention exhibited more excellent 
interferon a inductivity than the control agents, and are 
therefore highly useful for treatment of diseases caused by 
viruses, such as rheumatoid artlaritis, war):s/ hepatitis B, 
hepatitis C, etc. and for cancer and other neoplastic diseases. 
[Effect of the Invention] 

The compounds of the invention have excellent interferon 
inductivity and are therefore highly useful for treatment of 
diseases caused by viruses, such as rheumatoid arthritis, warts, 
hepatitis B, hepatitis C, etc. and for csuicer and other 
neoplastic diseases. 
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